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FOREWORD 



During the last decade, there has been much interest manifested in regard 
to plants injurious to live stock. Numerous contributions have been made along 
this line, notably by Dr. Chesnut, formerly of the United States Department of 
Agriculture, Drs. True and Wilcox and their co-workers also of Washington, 
Dr. Schaffner of the Ohio State University, Dr. Jones of the Vermont Agri- 
cultural Experiment Station, Dr. Kennedy of the Nevada Experiment Station, 
Dr. Nelson of the Wyoming Station, Dr. Nelson of Washington, and Drs. 
Peters and Betsey of Nebraska. Other station botanists have also contributed 
to the same line of work. Much of the literature is scattered, however, hence 
an effort has been made to bring together in the following pages the result* 
obtained. 

Much information on this line of investigation has also been obtained from 
such works as Millspaugh’s Medicinal Plants of North America, Dr. Johnson’s 
Manual of the Medical Botany of North America, Lloyd's Drugs and Medicines of 
North America, Winslow's Veterinary Materia Medica and Therapeutics, Sayre’s 
Organic Materia Medica and Pharmacognosy. Fluckigcr and Hanbury's Phar- 
macograpl.ia, Greenish's Materia Medica, Ellingwood's Materia Medica. Thera- 
peutics and Pharmacognosy, Pereira's Materia Medica, Lucrssen's and Cznpek's 
publications and many others which give details in regard to the effect* of 
poiionou* plants. 

Many persons may object to the great number of plants which are here 
regarded as poisonous or described as such in this work. I have placed the 
broadest interpretation on the subject and have, therefore, included all plants 
that arc injurious although many of these are not known to produce poisons, 
ionic even being most useful economic plants and yet injurious to some people. 

It lias been thought best to arrange the manual so as to consider the 
plants in the same order as that given in Kngter and Prantl's Die Pflanzcn* 
fomilien. 

The Schizomycetes were contributed by my colleague, Dr. R. E. Buchanan, 
who has also favored me in many other ways. 

The parts concerning the blue-green algae and algae, taking up the higher 
algae and their relation to, the water slimes are given in their sequence under 
the Schizophyceae and Euphyceae. 

The Eumycetcs or true fungi are considered chieily from the pathogenic 
f standpoint; while other fungi are referred to and briefly considered under 
their respective groups. In regard to the higher fungi, such as the toadstools, 
* much valuable information may be obtained from the works of Dr. Harlow, 
> Prof. Peck and Prof. Atkinson. 

The so-called Blastomycetic fungi have been arranged under the group of 
the imperfectly known forms. There arc also brief characterizations of other 
groups of the cryptogams such as lichens, mosses, ferns and their allies. 
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FOREWORD 



The flowering plants or Spermatophyta are described more fully than the 
previous groups, and under the various orders and subdivisions we have also 
added notes on economic and medicinal plants. Those who desire fuller in- 
formation in regard to other American species of the different orders described 
should consult the latest editions of Gray’s or Britton’s Manuals, in which the 
descriptions are full and complete. Of course, one cannot expect to add 
much to the excellent descriptions given in these treatises. 

I have freely made use of published literature in the systematic portions as 
well as in the more technical matter pertaining to poisons, and I wish to acknowl- 
edge my assistance from these sources. 

In order that the species named may be more readily recognized, n large 
number have been figured. 

In addition to the descriptive part of the work there has been added a 
chapter on the active principles of plants, hy my colleague, Prof. A. A- 
Bennett I am also greatly indebted to Miss Harriette S. Kellogg who has 
carefully read the manuscript and assisted me in other ways besides preparing 
the bibliography. To Dr. Trclcase of the Missouri Botanical Garden, I am 
indebted for the use of a number of books on the subject. Mist Charlotte M. 
King, Miss Ada Hayden. Mr. \V. S. Dudgeon, and my daughter, Lois, have 
made drawings especially for this work. Other illustrations are taken from 
special works, due credit being given in each case. 

I am indebted for the use of cuts to the following persons: Dr. C. F. Curtiss 
of the Iowa Agricultural Experiment Station, Dr. B. D. Halsted of the New 
Jersey Agricultural F.xperiment Station, Profs. S- B. Green and Washburn of 
the Minnesota Station ami Prof. A. D. Selby of the Ohio Station, and to the 
United States Department of Agriculture. Some have been reproduced from 
Bail Ion’s Diet., and from Bentham's Handbook of British Plants. I have 
endeavored in each case to give credit for the drawing or cut. 

I am indebted to Drs. R. R. Dykstra and C. H. Stange, Profs. L. G. Michael, 
C. V. Gregory and A. A. Bennett for proof reading and to Dr. W. H. Stuhr for 
some matter in Part I. 

The work does not pretend to be complete; we hope, however, that it may 
prove useful to the Veterinarian, Physician and Layman. 

Ames. Iowa, June I. 1909. 
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A General Treatise on Poisonous Plants 




CHAPTER I 



POISONS AND STATISTICS ON POISONS 

A poison has been defined as “Any substance that, when taken into the 
system acts in a noxious manner by means not mechanical, tending to cause 
death or serious detriment to health.” 

Robert and other physicians define a poison as "A non-organized body, 
either organic or inorganic, which under certain conditions, affects temporarily 
or permanently one or more organs of the body, when in a state of health 
or in a healthy condition.” Such poisons may develop in the body or may come 
from without. Some substances act injuriously in a mechanical way, that is, 
they may set up disturbances by irritating some pans of the body. Other sub- 
stances, while poisonous to one who is ill, may be entirely harmless to persons 
or animals in .a state of health. 

Robert also defines poisons from a pharmacological standpoint as "All 
pharmacological agents which, in a given case, do not act beneficially but in- 
juriously.” 

Toxicology is the science of poisons, the word being derived from the 
ancient word "tox.” meaning bow, or arrow, probably from the ancient use 
of the arrow to kill. 

In tracing the application of the word “tox;” “arrow," to its later appli- 
cation, poison, Blyth says: "Perchance the savage found that weapons soiled 
wth the blood of former victims made wounds fatal; from this observation, 
the next step naturally would be that of experiment, — the arrow or spenr 
would be steeped in all manner of offensive pastes, and smeared with the 
vegetable juices of those plants which were deemed noxious; and as the ef- 
fects were mysterious they would be ascribed to the supernatural powers, and 
covered with a veil of superstition." 

The different tribes of Indians in South America have from early days 
been skilful in preparing arrow poisons, the majority of which contain strych- 
nin in some form. The following plants have, at various times, furnished 
poisons for arrow tips, not only in South America, but also in other countries: 
Sirycknos toxiftra (Strychnine), perhaps the most generally used of any; 
Anliaris loxicaria, an arrow poison of Java. Borneo, and North Africa; various 
Liguminout, as Erylhrophlotmm in Angola. Sierra Leone, and Seychelles, a 
different species being used in each place; Piihtcolobium, Afzclia, and Dtrris 
tUipiica of Borneo; of the MenispcTmaceae, two species of Abuta arc used. 

Perhaps in this connection, it would not be out of place to mention several 
fish-poisons, many of which are also legumes. Of this order arc Albidistia, 
Afitlia, Bavhinia, Enterolobivm. Leucoena, MUlttia, Piscidia, Acacia, Abrus 
prtcotoriuj, Clitoria, Mundtlia. Derris, Lonchocarfus, and Tephrosia. In pre-, 
paring the last named, the leaves arc crushed and mixed with quicklime before 
using. Among the Mtnisptrmactae are the Indian Berry, Fish-berry or Levant 
Nut (Anamirto panieulata) of the East Indies which contains picrotoxin; and 
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Piuhvgoue ovaia, used aha by the Malays to poison crocodiles. Of the 
Rlui:ttn?<eat, Krcm-r mentions Tafura. Gouahh, and Zisyphns. Among the 
Tiliaccac, Kraemer, also mentions species of Grcwio which are used as fish- 
poisons. The same authority adds species of BtirriNfffOKia of the order Lecy- 
thiiiactae and Laportra stimulant of the Urticaeeae to the above list. 

ANCIENT USE OF POISONS 

In his work on "Poisons: their Effects and Detection,” Blyth writes an 
excellent account of their history from which a few of the following more im- 
portant data have been taken for the present work. 

Their early history is involved in myth. Hecate was said to have l»ecn 
the discoverer of poisonous herbs and her knowledge passed in turn to Medea. 
The Egyptian kings, Men el and Attalus Philomcter, not only had a knowledge 
of plants but the latter was also familiar with the uses of such plants as 
hyoscynmus, aconite, conium, and others of similar character, lie experimented 
with poisons and compounded medicines. The Egyptians knew prussic acid, 
which was extracted from the peach and by means of which those who re- 
vealed religious secrets were put to death. The ancient Romans also must have 
been familiar with this poison, since a Roman knight once look poison and 
fell dead immediately at the feet of Samolus. The ancient Creeks knew about 
poisons and it was not considered a dishonorable thing to commit suicide. 

Nicaiulcr of Colophon (204-138 B. C.) wrote two treatises on poisons, in 
one of which he described the effect of snake venom; in the other, henbane, 
aconite, conium, and fungi, were discussed. As antidotes for poisoning from 
any of these substances, he recommended such remedies as lukewarm oil, in 
order to excite vomiting. 

Dioscorides (40-90 A. D.) divided poisons into (I) Animal poisons, as 
cantharides, poisonous snakes, the blood of an ox (probably putrid); (2) Poi- 
sons from plants, as opium, hyoscyamus, conium, aconite (the latter coining 
front Akron in Hcraclca), and colchicum; (3) Mineral poisons like arsenic 
and mercury (cinnabar). 

Pliny mentions that the Gauls dipped their arrows in a preparation of 
veratrum. 

Toflana of Naples sold under the name of Acquetta di Napoli a solution 
of arsenious acid, by which, it is said, 60S persons were poisoned, among them 
the popes, Pius III and Clement XIV. 

Poisoning was much practiced in India for the purpose of revenge, robbery 
and suicide, every little quarrel being liable to end in assassination of one of 
the parties. Such poisons as arsenic, aconite, opium, and extracts derived from 
plants of the Solanum family, were also used in India to destroy cattle. It is 
said that gipsies used Phyeomycts niinu, having knowledge of its properties 
from the same country. The spores of the fungus were administered in warm 
water and death, accompanied with all the symptoms of tuberculosis, followed 
in a few weeks. The Hebrews seem to have been familiar with certain poisons, 
as arsenic, aconite and, possibly, ergot. 

The deaths of Socrates, Demosthenes, Hannibal, and Cleopatra, were due 
to the administration of poisons. 

In the early part of the Christian era, there were many professional poison- 
ers and their business flourished, kings, emperors, popes, and members of the 
nobility being among their victims. There were two great criminal schools 
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in Venice between the tenth and seventeenth centuries, the government secretly 
recognizing the operations of these criminals and paying a sum of money for the 
execution of prisoners oi note. However, these efforts were not often success- 
ful. J. Baptisa Porta, in the sixteenth century, wrote under the title of 
"Natural Magic," a work devoted partly to cookery and partly to poisons and 
how to use them. 

The early methods of detecting the presence of poisons were crude; the 
surroundings were always noted; the suspected poison was generally admin- 
istered to an animal and, if it died, poison was sure to be diagnosed without 
further investigation, since the early church forbade postmortem examination. 
I.ater, however, doctors were permitted to dissect and thus become familiar with 
pathological changes. 

TUB RISK OF CHEMISTRY AKD 1-01 SONS 

At the close of the eighteenth and the beginning of the nineteenth cen- 
turies, chemistry had advanced sufficiently to test for arsenic and the more 
important mineral poisons. Scheele discovered prussic acid; other chemists, as 
Bcrthollct, Lavoisier, and Stahl, added to the chemical knowledge of poisons 
The father of modern toxicology, however, was Bonaventura Orfila, whose 
work was published in 1814. Derosnc discovered the alkaloids of narcotin 
and morphin in 1818. Pelletier and Cavantou discovered strychnin in 1818. 
Gicscckc discovered coniine in 1827, and Geiger and Hesse separated atropin 
and hyoscyamin in 1833. 

The modern aspect of the subject began with treatises on poisons by such 
workers as Vogel 1 and Richard Mead,* and writings on the subject of chemistry 
through the works of Stahl, Scheele, Berthollet. Priestly and Unvoisier. Bot- 
anists, too, at this time began to be greatly interested in a study of poisonous 
plants. Thus we have the work of Bulliard » and the work of Gmclin. 8 The 
work of Bulliard discusses a large number of poisonous plants with excellent il- 
lustrations, and Gmelin treats quite fully of the then known poisonous plants 
of Europe. 

The works of Gmelin, Bulliard and Plenck • on Toxicology, and Buchner's 
Toxicology 8 were frequently quoted by the older writers. The greatest of the 
older writers, however, was Orfila T whose great work on toxicology became the 
recognized authority on toxicology. This work was first published in 1814, and 
passed through many editions. Orfila conducted actual experiments with differ- 
ent plants. This work of Orfila was also translated into different languages,* 
Orfila was preceded by Fodere.* About that period other toxicologies were 
published in France and Germany, such as those of Sobernheim and Simon,’ 0 

l The Usefulness of Natural Philosophy. 1654. 

7 Mechanical Theory of Poisons. 

8 Historic de* plantes veneneuses e« suspectes de la France. Paris 1784. Polio X, 177 
p., 72 tab. col.— Ed. II: Paris 1798. 

4 Abhandlung ▼on den giftigrn CsfwicHvn. Ulm. 1775. AUcgcracinc Gcschicbtc dcr 
Pfl&nzngiftc. Number* 1777. 

ft Toxicol gia, seu doctrina de renenis rt antideti*. Virnnae. Graeffer. 1785. 338 p. 

« Toxicologic. Number*. 1827. 

, ’ Traite des poisons, ou Toxicologic Xfnerale. Paris. 1813. F.d. HI. ih. 1826. Orfila 
snd Bonaventura. Traite des Poisons ou Toxicologic Generale. Pari*. 1814. (Ed. 5) 1852. 

• Toxicologic. Seemann & Karls. 2 Vob. Berlin 1829-1831. 

BNedec leg. Ed. 2. 

„ . i, 0 , H » ndbuch der praktischen Toxicologic. Berlin, 1838. Toxicologic. Nurnberg. 1827, 

2nd Ed. 
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Taylor, 4 Hoffman.* Th. Husemann & A. Husemann,* van Praag, T and Opwyrda 
Rebufeau, 8 Selmi.9 Bohm and von Boeck,'° Dragendorff,” Kalck,'» and more 
recent works by Joshua Nunn, 1 * Smith, 14 Hutyra and Marck, 1 * to say nothing 
of the recent contributions occurring in the American Veterinary Review, the 
Journal of the Chemical Society, American Journal of Pharmacy, besides treat- 
ises in many chemical and pharmaceutical journals. 

The modern work of Blyth, though a somewhat exhaustive treatise on the 
subject of poisons, is not comprehensive so far as a large number of the poison- 
our plants are concerned. Many popular treatises on the subject of poisonous 
plants have appeared in nearly every European language both in ancient and mod- 
ern times, but perhaps no one has contributed more to the subject of poisons 
than Kobert, who has published several treatises, and one of his works "Practical 
Toxicology for Physicians and Students’* was translated into English by Dr. 
Friedburg. Such men as Dr. M. Grcshoff of Haarlem, published a number of ex- 
tended treatises on the subject "Poisons, especially Hydrocyanic Acids and 
Saponins, in Plants.” His monograph on fish poisons and subsequent mono- 
graphs two and three, really survey most of the poisonous plants of the world. 
Nor should wc omit to mention the many treatises by Prof. Power of Well- 
come laboratory and his students who have investigated a large number of poi- 
sonous plants or the work of Prof. Maiden of New South Wales, or of Corncvin 
of France. 

Ratzcblic on Poisonous Plants. 



Between 1834 and 1838 there appeared the first part of the work of Brandt 
and Katzcburg on Phanerogamous poisonous plants of Germany, and in the year 
1838 in the same work the poisonous Cryptogams by Phoebus. This like other 
works of the time contained numerous fine colored plates. This work pertaining 
to the flowcring.plants, lists the following plants of Germany as poisonous. 

Darnel ( Lolium temulentum) Juniptrus Sabina, Yew (Taxus baccata ) Arum 
maculatum, Colchicum autumnale, Fritillaria imperialis, Narcissus pseudcmar, 
sissus, Paris quod ri folia, Vcratrum album. Aconite ( Aconilum Anthora, A 
Lycoctonum, A, Commarum, A, altigalealum, A. variable ) Anemone nemorosa, 
Caltha palustris, Helleborus niger, II. foetidus, If. xdridis, Pulsatilla vulgaris, 
Crowfoot (Ranunculus sctleratus, R. acris, R. alpeslris, R. repens, R. bulbosus, R. 
flammulo, R. Thor a), Popaver somniferum, Euphorbia palustris, /;. Cyporis- 
sias, Rhus Toxicodendron, Aclhuso Cynapium, Cicuta virosa, Conium maculatum, 
Coronilla voria, Oenanthe fistulosa. Stum lati folium, I.edum palustre, Cyclamen 
curopacum, Daphne Mexereum. Nerium, Oleander, Cynanchum, Vinceloxicum, 
Atropa Belladonna, Datura Stramonium, Hyoscyamus niger, Mandragora verna- 
/i-r, Scopolina atropoides, Solanum nigrum. Digitalis purpurea, G ratio la offidna- 

4 Principles an<l Practice of Medical Jurisprudence. 3 volt. London, 1B73. 

s Hoffmann, Lcbibuch der gerichtlichen Medicin. Sib ed. Wien, 1393-91. 

• Husemann & Husemann, ifandbucli der Toxicologic. Berlin, 1862. 

7 Lcerboek voor practucbe giftleer. In Swee Tbeilen. Utrecht, 1871. 

* Elemens dr. Toxicologic et de Medeeine Legale, appliquee* a 'lEmpoisonnement. Pari*, 
1873. 2nd ed. by Ed. Bourgoine. Pari*. 1888. 

B Studi di Tossicologio Chinuca. Bologna, 1871. 
to Rohm and von Bceck. Handbucb der Intoxk.stionen. (Bd. 15 of the German edition 
of Ziemssen’s Cyclopaedia). 

11 Die gerichtlicnehemische Ertnittelung eon Giften in Nabrungamittetn, Luftgemischen, 
Spetserralen Korprrtheilen. etc. S«. Petersburg. 1P68. 3rd ed. Gottingen, 1BBB. 

IS Die Kunuchtigen Intoxicatmnen (Handbucb der spec. Pathologic u. Tberapie red. von 
R. Virchow. Bd. 2.) Erlangen. 1834. 

IS Veterinary Toxicology. Wn R. Jenkins & Co.. N. Y.. 1901. 1907. 

14 A Manual of Veterinary Hygiene. Sth ed. Win. R. Jenkins & Co.. N. Y., 103S pages. 

is Specielle Pathologic ar.d Tberapie der Hausthiere. 
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Hs, and Lacluca irirosa. Many poisonous fungi are enumerated in the second 
part 

It is interesting here to note their classifications of poisons. Sobernheira 
classifies the poisons into, A. vegetable poisons, B. nervous poisons, C. blood 
poisons. Orfila clasifics poisons into four classes, (1) irritant, acrid, corrosive, 
(2) narcotic, (3) narcotic acrid, (4) septic poisons. In 1834 Brandt and Ratze- 
burg classified poisons as to their origin into (1) mineral, (2) plant, (3) animal. 
Brandt and Ratzeberg in their treatise on plant poisons make three divisions (1) 
narcotic (stupefying), (2) acrid (inflammatory). (3) narcotic (inflammatory). 
They use the classification of Buchner which is as follows:- (1) narcotic, a 
HCN Primus, b, volatile narcotic, Lolium, e, narcotic alkaloidal, Poppy; (2) 
acrid narcotic, Cicuta, Conium, Ruta. Digitalis; (3) irritant narcotic, a. Aconite, 
Oleander, Rhus, Smartwecd. b. more volatile, hot acrid, Dirca, Pepper; (4) 
acrid, o, drastic resins, Bryonia, Hypericum, Melia, b, drastic coloring matter, 
Abrus, Spartium, Pokcweed, c, emetic alkaloids. Iris, Colchicum. Narcissus, d, 
unknown poisons, Agaricus, Boletus, Phallus, Lycoperdon. Fodere divided 
poisons into septic, narcotic, narcoacrid, acrid, irritant and astringent. 



Statistics or Poisoxixc. 



The use of poisons for criminal purposes, although not nearly so extensive 
at the present time as during the middle ages, still plays an important part in 
criminal law. The following statistics afford some indication of the use of 
poisons for suicidal and homicidal purposes. 

According to the last census of the United States, the number of persons 
reported as poisoned was as follows: 

By Active 
Poisons By Gas * 



1902 1374 

1903 1SSI 

19W 1632 

1905 1269 

1906 1734 



950 

1715 

2167 

13C6 

1276 



Intentional cases of poisoning in live stock are not nearly so frequent as are 
those in the human family, although there are many cases of the former on rec- 
ord. Poisoning of live stock is generally accidental, caused by consuming plants 
that are poisonous, l.argc losses occur annually in this way. In 1900 Prof. Ches- 
nut and Dr. Wilcox investigated the conditions in Montana relative to this subject 
and published the following statistics resulting from their studies. They state 
that probably not more than one fourth of the actual cases occurring came 
under their observation. 



1 Tkete number* include deatht during, or at a result of cor ftagrat ion*. The annual 
average vat 1412 from active poitoct and 1 J65 If cm From 1900-1904, the number of 

deaths by poiton avenged 4.5 per 100.000. 
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Poisoning cases among cattle, horses, and sheep in Montana observed dur- 
ing the season of 19C0: 




Nearly every veterinarian has frequent calls to attend cases of poisoning 
from obscure causes. These can often be traced to plants that occur in the 
pasture or feed lot. 

Accidental cases of poisoning from such wild plants as jimson weed and 
others arc frequent in the United States, several cases occurring annually from 
cowbanc in Iowa. Statistics in regard to such cases arc, however, difficult to 
obtain. 

II. W. Cattell, as senior coroner physician in Philadelphia, performed 799 
postmortems, in 155 of which, death was due to poisoning. The poisons used 
were listed as follows: aconite, I; ammonia, I; arsenic. 5; carbolic acid, 10; 
chloroform. I; creosote, I: cyanide of potassium, I; hydrocyanic acid. 2; il- 
luminating gas, 12 ; lead. I; oil of merbane, 1 ; opium, 11 ; oxalic acid, 1; 
phosphorus, 1 ; silver nitrate, 1 ; stramonium. 1 ; strychnin, 2; sulphuric acid, 1. 

In his work on poisons, Blyth states that the deaths from poisons in 
England and Wales during the ten years ending December, 1903, were 11,035. 
Deaths from laudanum were 1.505; cocaine. 12; atropin, 96; prussic acid and 
oil of almonds, 328; potassic cyanide. 207; strychnin and nux vomica, 244; 
aconite. 45; alcohol, 87; petroleum, 23; belladonna. 95; cocain, 12. 

STATUTES ON SOISONING AND ACTIOX Of to; SON ON lUEfERKNT ANIMALS. 

The statutes do not as a general rule define poisons, but in most of the 
codes the sale of certain poisonous substances is regulated by law. The fol- 
lowing extract from the Iowa code illutrates this: Sale regulated of substances 
under Schedule A. Arsenic and its preparations, corrosive sublimate, white 
precipitate, red precipitate, biniodide of mercury, cyanide of potassium, hydro- 
cyanic acid, strychnia and other poisonous vegetable alkaloids and their salts, 
essential oil of bitter almonds, opium and its preparations, except paregoric 
and other preparations of opium containing less than two grains to the ounce. 
Schedule B. Aconite, belladonna, cokhicum. conium. nux vomica, henbane, 
savin, ergot, cotton root, cantharides, creosote, digitalis, and the pharmaceutical 
preparations, croton oil, chloroform, chloral hydrate, sulphate of zinc, mineral 
acids, carbolic acid, and oxalic acid. 

Not all poisons act in the same way. some acting more quickly than others. 
Quality and quantity are prime factors in the results obtained. As an illustra- 
tion of this fact, wc may mention ricin which is obtained from the cas- 
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tor oil bean, one gram of which, if properly diluted, is estimated as suffi- 
cient to cause the deaths of 1,500,000 guinea-pigs. The characteristics of the 
animal affected by the poison is also an important factor in the result. For 
instance, a fatal dose of strychnin in case of ruminants, when given by 
mouth is varying; when given hypodermically, it is a little larger than for 
horses; the minimum fatal dose for a horse being lyi to 3 grains when given 
hypodermically, and 3/5 grains (or J4 ounce of nux vomica) when given by 
mouth, but as much as 2 grains is permissible. 

The snail is said to be capable of withstanding more strychnin than an 
adult man. The minimum dose for man is l /t a grain, while 4/7 grains con- 
stitute a lethal quantity. 

Cardiac poisons produce no action upon insects. The rabbit can stand more 
morphin than a man. Kobert says: "Amygdalin does not affect dogs, but it 
kills rabbits. The hedgehog takes, with apparent enjoyment, a dose of eanthar- 
ides that would kill several persons under excruciating pains. The bite of the 
most venomous snake does not harm him; he can even accommodate no in- 
considerable quantity of hydrocyanic add. Whereas the frog is extraordinarily 
susceptible to the digitalis poisons, they have no effect on the toad." "Poisons 
act more powerfully when absorbed from the subcutaneous connective tissue 
than when administered internally, with the following exceptions: The neutral 
crotonolglycerid which is found in large quantities in the fresh seeds of Croton 
Tiglium, but which is often lacking in commercial croton oil, is inactive when 
introduced under the skin. It possesses, however, terrific action when taken 
into the stomach. Myronic add of mustard as an alkaline salt has no effect 
when it Is injected under the skin; it has, on the other hand, a strong action 
when taken ptr os by herbivora; the same is true of amygdalin. 

"In all three of the foregoing cases, the apparent exception to the rule is 
explained by the fact that the substance, in itself not poisonous, is split up in the 
intestinal tract, giving off, amongst others, a toxic substance. In the instance 
first mentioned, trotonilic ocid is the poison thus freed; in the second, ethereal 
mustard oil; and in the third, hydrocyanic add. Some substances, such as salts 
of manganese, iron, tungsten, have no poisonous action when introduced into 
the intestinal tract, because under these conditions only very minute quantities 
arc absorbed; others are rendered inert because they are excreted almost as 
quickly as they arc taken up, curare being an example; and yet others, such as 
rwakr poison, spider poison, quillaic add, sapotoxin, ergotinie add, are converted 
into non-poisonous substances within the intestines." 

Persons may become accustomed gradually to the use of poisons. Thus 
individuals who consume opium or its alkaloids may take large doses without 
apparent injury, although children arc particularly susceptible. The former 
statement is equally true of those who daily use such poisons as hashish, 
nkotin, caffein, cocain, alcohol, or morphin. They must have the drug in 
order to keep up their condition. Many people exhibit idiosyncrasies with 
reference to food substances or drugs. Some people cannot inhale the odor, 
of morphin, turpentine, or tobacco without becoming ill. Others arc uncom- 
fortably affected if the flowers of the common bird cherry or the haw are left 
in the room. Others become sick when in the presence of the flowers of the 
tuberose. Coming in contact with the castor-oil plants sometimes causes illness. 




CHAPTER II 



BACTERIAL POISONS 

Impure Water In all ages great stress has been laid upon the value of 
the Source a pure water supply. In ancient times, wherever there were 
o£ Disease. great centers of population, a large amount of labor as well 
as of money was employed to furnish water. Of this the 
Clamlian aqueduct, built in Rome in the year SO A. D.. is an illustration. Prof. 
W. P. Mason says: "Not only was a generous daily per capita allowance 
sought for, but wc note in the centuries gone by unmistakable evidences of a 
keen appreciation of the dangers lurking in a polluted supply; and upon this 
point many of the ignorant consumers of our day and generation would be 
benefited did they consult the wisdom of the past." 

Of the value placed by the ancients upon the quality of water, Prof. Mason 
also sayj : "In ancient times, the valleys of the Euphrates and Tigris, now 

almost a desert, were densely populated. Four thousand years ago the rulers 
of Assyria had converted those sterile plains and valleys into gardens of ex- 
treme productiveness by the construction of immense artificial lakes for the 
conservation of the flood-waters of the rivers, and as great distributing canals 
for irrigation. One of these canals, supplied by the Tigris, was over 4C0 miles 
long and from 200-400 feet broad, with sufficient depth for the navigation of 
the vessels of that time." "In India, tanks, reservoirs, and irrigating canals 
were constructed many centuries before the Christian era, and a great part of 
that country was kept in the highest state of cultivation. Some of the tanks 
or artificial lakes covered many square miles, and were often fifty feet in 
depth. 

A great deal of interest has been manifested recently in all parts of the 
United States concerning water supplies. This has not been confined to the cities 
but the interest is manifested in the villages and rural districts as well. We 
are now demanding more than ever before, not only that a good wholesome 
supply of water be provided to the citizens of a city or village, hut also that 
as good a supply be furnished the farmer. That such diseases as typhoid and 
cholera are water borne can not be doubted. Many others, as anthrax, hog 
cholera, and tuberculosis may also be conveyed by water. Animal parasites 
are also water borne. In addition to these, there arc some poorly defined in- 
testinal disorders that are caused by poor water. 

That typhoid fever is quite as prevalent in the country as in the city admits 
no denial. A record of the cases of typhoid occurring during the fall and 
winter in any of our rural communities shows that the disease is as widely 
spread in the country as in the city. 

A certain class of animal diseases is produced not by the invasion of micro- 
organisms, but is caused by the water supply being contaminated by the 
decomposing products of animals. The water may, for example, be highly 
charged with colon bacilli or other bacteria that produce poisonous products. 
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Several years ago Dr. Stalker traced an epidemic of horses, cattle, and 
pigs, all of which had been affected with similar symptoms, the animals uni- 
formly dying after an illness of about two day*. The disease was not con- 
tagious; the farm buildings were fairly comfortable and clean, and the trouble 
was, evidently, not due to the food consumed by the animals on the farm. 
Most of them, however, had been in the habit of drinking from a small creek 
which ran through the premises. The stream was supplied by a series of 
springs, and in ordinary seasons flowed for a portion of its course over a 
gravelly bed. This season the rainfall was light, and it so reduced the supply 
of water that it ceased to flow. Investigation made on these premises and on 
the adjoining farms indicated that dead animals were thrown down the steep 
bluffs into the bed of the stream. During the summer, chickens which had 
died from cholera and hogs dead from hog cholera had been dumped into the 
creek. In addition, the creek received the drainage from manure heaps. This 
was the kind of water that these animals had had to drink. Stock which did 
not have access to the creek but were watered from a well escaped the disease, 
while stock on other farms having access to the creek water suffered from 
the disease. 

Dr. Lewis and Mr. Nicholson, in Bulletin 66 of the Oklahoma Agricultural 
Station, refer to certain troubles of live stock due to faecal contamination. In 
many cases the pond from which stock is watered is situated where plowed 
debris is carried into it by heavy rains, partially or completely filling it up, 
white the stock tramping down the banks soon complete the process. Stock 
standing in the pond also foul the water with excrement, and in hot weather, 
when the water is low, such a pond certainly can not afford a very satisfactory 
water supply. During the winter and spring months, when the rainfall is 
abundant, this condition is not so noticeable since the water is being continually 
changed by fresh water running in. 

One of the dangers that follow allowing stock of all kinds to stand in a 
pond is that when the water is at a low stage, and foul, as it becomes in 
summer sensors, the cattle will not drink a quantity of the hot, foul, surface 
water, sufficient to prevent certain derangements of the digestive system such 
as impaction, "dry murrain,” and other conditions that are usually ascribed to 
dry feed, but which are. in a large measure, brought about by insufficient 
water. 

A type of injury resulting from the -use of polluted water is illustrated in 
volume 19, page 74, of the “Journal of Comparative Pathology and Therapeutics.'’ 
This record is in the form of evidence given in a case in which the plaintiff 
is the tenant of a farm on which is kept a dairy herd of from 30-35 cows. Tn 
1903, there was no complaint but in 1904 the cows were put to grass in the 
middle of May and their condition became unsatisfactory at the end of July. 
Early in September, one of the cows aborted, six others lost their calves be- 
tween that date and the 7th of October. On the 19th of November, another 
cow aborted; seventeen of the remaining ones carried their calves the full term 
and four were Barren. The cows drank water from a small lake about one 
and a half acres in extent, which the town council of Maybole, who were the 
defendants in the action, used for the deposit of rubbish from the town. 
About the 18th of October, the cows were removed to another pasture with 
different water supply, and only one cow slipped her calf. (This occurred 
Nov. 19). The expert testimony was very conflicting. The plaintiff and expert 
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testimony held that septic poisoning resalted from the use of this water and 
thus caused abortion. Prof. Williams maintaining that water holding a large 
amount of vegetable matter is dangerous to pregnant cows, while the defendants 
held that this would not be a sufficient cause for the action. Judgment was 
rendered for the plaintiff. 

Bacterial poisons are produced by two classes of bac- 
Bacterial Poisons, teria : the first includes such as are parasitic or pathogenic; 

the second, those which form poisonous products by the 
breaking down of dead animal or plant tissues. An illustration of the first 
class is seen in the products resulting from the tetanus bacillus and diptheria 
bacillus which produce an extra-cellular toxin. Another type is the toxin known 
as endo-toxin. In the extra-cellular form, toxin exudes through the bacterial 
cell-wall and is found in the body; while in the endo toxin form, the toxin 
remains wholly, or in part, in the cell during the life of the organism and is 
liberated only on the death of the bacteria. 

There are on record numerous cases of poisoning as a result of eating 
certain foods of animal origin, and the same statement may be made in regard 
to foods of plant origin. Such foods as meats, fish, cheese, and milk, some- 
times become injurious because of the products of bacterial growth which they 
contain. These products are classified as either ptomains or toxins; a third 
class, the leucomains, result from the breaking down of tissues of the living 
animal body, being protcid bodies which have been broken down by enzymes, 
secreted by the cells of the body. These leucomains produce auto-intoxication. 
Ptomains are soluble, basic substances formed by the action of bacteria on 
protein material. Dr. Holland illustrates the action as follows: "The amino- 
acids. ornithin and lysin. constituents of pure protein, subjected to bacterial 
action, split off CO,, and change to putrescin and cadaverm.” Some of these 
products, as methylamin, are harmless, while others arc active poisons. The 
ptomains arc strongly basic, combining with acids to form salts. They arc 
precipitated with chlorides of mercury and are of various kinds. Some are 
free from oxygen, while others contain that element; some, as typhotoxin, 
tetanin, pyocyanin, are unclassified; several are injurious in foods; some are 
produced in fresh oysters and mussels. 

Ptomain poisoning. Symptoms : Gastro-enteritis is the most prominent 
symptom, with depression and nervous disturbances. In most cases, there are, 
also, marked thirst, salivation, nausea, and vomiting, diarrhoea, cramps in the 
legs, great prostration, feeble pulse, dilated pupils, delirium, paralysis, and col- 
lapse. The postmortem examination generally, but not always, shows in- 
flammation of the stomach and bowels. Cholin, in large doses, nervin, diamin, 
amanitin, muscarin. all act as poisons; nervin is much more powerful than 
cholin. the symptoms being those accompanying obstruction of the bowels, to- 
gether with nausea, pain, and depression; the diamins are all actively poison- 
ous, dilated pupils, convulsions, diarrhoea, and paralysis being prominent symp- 
toms. Muscarin, found in Fly Agaric and certain putrid products, is a much 
more powerful poison than cholin or nervin and produces vomiting, griping 
pains in the stomach and intestines, slow pulse, arrested action of the heart, 
contraction of the pupils and fatal collapse. 

Toxins. These arc poisonous bases produced by living bacteria or by 
saprophytic bacteria in the animal body and in higher plants. 

Holland arranges the food toxins in two classes: (1) The poisonous 
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products of specific bacteria, not putrefactive, growing in meat after slaughter, 
(2) Products of specific bacteria infecting the tissues of food-animals before 
daughter. To these should be added: (3) Toxins of higher plants (phyto- 
toxins), in which class would be placed ri.-in, a product of the castor -oil plant, 
ebrin of the Jcquirity plant, erotin of the croton, and robin from the black 
locust. 

This belongs to the first group and is caused by the Racillus 
Botulism, botulinus, which contaminates ham, sausage, and fish, and is so 
poisonous that it frequently is the cause of death in the person 
using the affected meat or fish. Rabbits, guinea pigs, and cats are very sensi- 
tive to the poison and die when given the fluid culture, rabbits succumbing in 
36-48 hours after injection of 0.0003-0.001 c. c. Proteus vulgaris, growing in 
pork and beef sausage produces a similar poisoning. 

Symptoms. " Epigastric discomfort, belching nausea, vomiting, gripes, diar- 
rhoea followed by constipation:** nervous symptoms appear in a few days; these 
arc dilated pupils, paralysis of the tongue and pharynx, loss of voice; death 
may follow delirium and coma, or, after some time, recovery may take place. 

Poisoning from this cause manifests itself within a half hour occasionally, 
generally within twenty-four hours, although it may be delayed a week. 

The toxins of the second class come from pathogenic bacteria and arc due 
to their growth in living animals. The meat and milk from animals that have 
bid septicaemia or pyaemia may cause such symptoms as headache, vomiting, 
profuse diarrhoea, gripes, chills and fever, the usual symptoms of these diseases. 

In some of the European countries, and occasionally in the 
Maidiamus or United States, there occur* a disease known as Maidismus or 
Pellagra. Pellagra. It is common in Northern Italy and Bessarabia ami 
appears at times in France. Portugal. Spain, Roumania, and 

Wallachia. 

Etiology. The disease results from the exclusive use of bread made from 
ipoilcd maize or Indian corn. It is caused by an unknown toxic substance, 
partly basic in its nature, called pellagrocein. When maize is kept in a moist 
place, this poison is likely to develop, probably through the presence of organ- 
isms, possibly bacteria or moulds. 

Symptoms- The disease produces debility, reddening and swelling of the 
skin, an antipathy to food, profuse diarrhoea, delirium and raving mania, 
ataxic walk, spasms and contractions, debility of muscles, and paraplegia. Sui- 
cide is not infrequent. In chronic cases, the central nervous system, the skin 
and digestive tract become the scat of this disease. 

Postmortem. The intestines show multiple small ulcers and extensive 
catarrh. The posterior column and motor area of the lateral tract of the 
spinal cord show a diseased condition. 

Treatment. Change of diet. Use wheat or rye bread or if maize is used 
it should be thoroughly dried. 

A large percentage of cases prove fatal. 



CHAPTER III 
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Skin diseases are produced by a variety of causes, some resulting from 
pathogenic organisms and others through the ingestion of food. On account 
of these differences, we have two 



classes sometimes given : parasitic 
skin diseases ami urticarial diseases. 
Under the second class are placed 
such eruptions as those produced by 
buckwheat and smartweed, known 
technically as fagopyrismus and thus 
venenata (dermatitis), and urticaria, 
the latter licing produced hy a large 
number of plants, especially the 
nettles. Or there may he internal 
causes due to innervation of vaso- 
motor s. Of the parasitic skin dis- 
eases known under the general name 
of drrmotomyeoses, we have sever- 
al types, the rn- called Tinea ton- 
surans and the Pavtu organ- 
isms, the former occurring in cattle, 
slogs, horses, sheep, swine, and poul- 
try. 

This term is derived 
Dermat- from two Greek words 
omycosis. meaning skin and fun- 
gus. The classification 
of the fungi concerned is not at all 
satisfactory; at present, however, 
they are generally included in the 
groups known as Fungi Imperfecti. 
the Sfucoraceae and Ascomycetes. 



_ , . ... . - ... .. Poiton Ivy (Rhui Toxicodendron) 

The T'ungl fmpcrfectl include a earn* of dermatitis or Rhus poisoning (U, 8. 



rk- l. 



large group of fungi whose life his- ***- 
tory has not been worked out completely. The fungi of this class are form- 
genera, such as the favus fungus. The so-called A chorion and Trichophyton 
of various authors represent such form genera, the Oidium albicans being 
another type; of these, some, perhaps, never produce any other kind of spore 
than the one commonly seen. 

Many of these genera undoubtedly belong to the Ascomycetes, in which 
the spores are produced in little sacs called asci, the spores being known as 
ascospores. A kind of ringworm of the dog ( Eidamclla spinosa ) belongs to 
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this group, also the forms that produce aspergillosis, one type of which oc- 
curs in the car. 

The Mucomccof produce an unsegmented mycelium and septa only where 
the reproductive bodies are formed: the spores usually occur in sporangia, or 
occasionally small spores may he found in the mycelium ; zygospores which result 
from fertilization also occur in some species. Several species produce surface 

Unions. 

According to Neumann, the dermatophytes of domestic animals belong to 
six distinct genera of fungi at follows: Trichophyton, Kidamella, Microsporon, 
Achorion, I^>pliophyton, and Ootpora. These genera are not, however, all 
accepted by botanists. 

Trichophyton was established by Malmsten in 1848 and is characterised by 
having a mycelium consisting of simple or dichotomously branched filaments 
and producing spores from 4-9 ^ long. Sahonraud. however, divides the genus 
into several Species depending on the position of the fungus with regard to 
the Invaded hair. The 7*. cndolhrix lives inside the hair: the 7*. cctolhrix 
develops outside of the hair, forming a sheath around if. and the 7*. endo-edo - 
thrix develops both inside and outside the hair. This classification is scarcely 
tenable from either clinical or cultural character*. We have placed this genus 
with Sporolrifhuin. 

The Bidamclla spinota described by Matruchot and Dassonville in 1901. has 
a much branched mycelium. 1.5 p in diameter. divided into short segments and 
splitting into somewhat squarish oval bodies; it is found on the dog. 

The XficrosporoN discovered by Gruby in 1843. has a branched mycelium, 
the latter branches bearing eonidia from 2-3 fi in diameter. This fungus has 
aUo been placed with Sporotrichum. 

The l.ophophytoH. described by Matruchot and Dassonville in 1899. pro- 
duces a mycelium with «ixnc tortuous filaments, others short curved, with thick 
curved walls; no spores produced; it occurs on fowls and is also referred to 
Sporotrichu nt. 

The / Uhorion was described by Remak in 1833. The filaments of the 
mycelium are from 2-3 ^ in diameter, flexunse or straight, variously branched ; 
finally breaking up into spores. This fungus has been placed with the genus 
Ootpora. 

Oospora was described by Wnllroth in 1833. Tts mycelial threads arc 
2*3 n in diameter, arranged in irregular chains. 

The best expert account of dermatomycosis so far as it affects lower animals 
will lie found in the treatise by Neumann * who include* also an excellent 
bibliography on the subject. Ilutyra and Marck have a German text which 
devotes considerable space to the subject. The work by Hyde and Montgomery 
treats the subject from a human standpoint. The work by Plaut is also an 
exhaustive treatise. 

Etiology. The cause has hern ascribed to various fungi which will be 
described later in the present work. The predisposing causes are unclean- 
liness weakness of animals (those that are worn out may offer a 
favorable medium for the attacks of the fungus). In the case of cows. 
Fleming observes that the disease is common in the winter when the stables 
are dirty, an d disappears in the spring when the animals are turned out to 

I "A Treatiae mi the Parasite* ami Parasitic »i«ea>e« r.1 the Ilonetticated Animat* " 
Knc^h Translation bv George Fleming. Second Kd.t. : n Robed and Edited by larae* 
MuQawn. 697. *5 / 1907. New York. 
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pasture, the new condition being opposed to contagion. In the case of the cat, 
early age seems to be an essential condition. In the case of the rabbit, a 
similar condition seems to hold true. In the dog, early age is not an especially 
predisposing influence but inoculation is successful in young dogs only, accord- 
ing to Horand, so far as trichophyton is concerned. This latter statement docs 
not hold true for favus. 



Contagion. In ringworm of the horse, infection may occur from horse 
to horse. Megnin states that in one locality 2C0 horses became in 

fected in this way, a saddle from an iniected horse having carried the 
disease to other animals. In each case, the disease occurred on the left 
side of the back. It has also been transmitted from an ox to a horse. The 
tinea tonsurans has been transmitted front the horse to calves, and the tinea of 
the horse from horse to dogs, sheep, and pigs, and even to man. Neumann 
says: ‘The infection of man is exceptional when the frequency of tinea ton- 
surans in the horse is considered, as there is scarcely a regiment in which it is 
not always on some young horse." Grooming is the usual way in which the 
infection is carried and rubbing facilitates inoculation. The ease with which 
infection occurs on man depends on the character of the fungus, some forms 
adapting themselves to the conditions present more readily than others. In the 
case of the bovincs, the contagion may be direct. The virus may he preserved 
ft long time in parts of stables where calves were affected with the tinea 
tonsurans. The infection spreads less readily to sheep and pigs but may be 
transmitted from bovincs to man. In the ca*o of the dog, it is transmitted froit 
dog to dog, from rats and mice to the dog. and, occasionally, from dogs to man 
In cats, favus i< largely transmitted from mice and it is certain that this form 
can be transmitted to man. In general, it may lie said that the transmission ol 
favus from the rat or mouse is frequently brought about through the domesti 
cat. The tinea of the fowl is transmitted by contact with a diseased fowl. Th 
favus fungus of the fowl ' cannot be inoculated on the rat or dog but whet 
inoculated on man, it produces lesions similar to favus. Man may be inoculated 
very easily by handling a fowl on which large erythematous patches occur 
Similar patches have occurred in man when inoculation from a fowl was ver 
probable. 

Symptoms. Two forms of skin dcrmatomycosis in the horse have be 
recognized: (1) called microsporosis, and (2) trichophytosis. The mor 

important symptoms of the first as given by Neumann are: "It appear 

in patches which arc more especially seated on the upper part of th 
body — on the shoulders, back, loin*, croup, sides, and flanks. These patche 
may, however, be met with on any part of the body, though they are rare °nJ 
the lower parts of the legs. W hat are first noticed are the circular patches, th 
diameter of which is generally about that of a shilling; they are distinguish^ 
from the healthy skin by the dullness and erectness of the hairs covering them, j 
Some time before the circular patches appear, a very small tuft of hairs— j 
probably from half a dozen to a dozen — may be seen slightly, but marked! 
raised in the form of a fine pencil, ami feeling as if they had a somewh 
hard base, or were matted together at the bottom, when the linger is passt 
over them. These tufts may be several in number, and are usually best seen) 
in hindquarters at the very commencement of the disease, or in the vicini 
of the patches, of which they are the initial symptom. The hairs fall off in 



l Lophophj-tcn gallir.ae. Mtgsin — Tricbcpbytoa Megnini, Blanchard. — Sf’orotrichun 
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few days, and this is often the first symptom that attracts attention. The epi- 
dermis of the patch falls off at the same time as the hairs; it appears to be 
softened, and the surface of the «kin has then a dark-grey tint and is slightly 
moist, which might be attributed to the rupture of vesckle*. though their pres- 
ence has never been demonstrated. It canr.ot, therefore, be said, as Raillet 
remarks, that the disease presents itself in the form oi herpes, as what is so 
called in human pathology includes a phase marked by the appearance of 
vesicles. The humidity of the patch is ephemeral. Its suriace generally soon 
dries, and is covered with epidermic scales of varying thickness, which arc 
agglutinated into flat crusts that arc shed and renewed incessantly. These 
crusts have — more frequently than in the ox — a shinning appearance and a grey 
or yellowish color like flax. At the same time, the lesion progresses by per- 
ipheral extension until it attains the diameter of a five-shilling piece or more, 
and on each zone invaded, successive symptoms are observed. Pruritis is nearly 
absent in Microsporosis, ami is scarcely even shown to exist, except by move- 
ments indicating satisfaction on the part of the animal when the patches arc 
gently scratched. 

"2. Trichophytosis (S p or o trie hum), A. — Trichophyton flavum.— The 

lesions consist of large patches, at least 8 to 10 cm. broad, of a more or less 
regular form, greyish, and quite smooth. The hairs, raised and matted at their 
base by a greyish-yellow crust, fall away very rapidly with the crust. The 
aaked surface is not prominent, and shows no trace of suppurative folliculitis 
(Bodin). 

*’B. Trichophyton equity m occurs usually in numerous patches, some isolat- 
ed, scattered over the croup and shoulders, and attaining at the most 3 cm. 
in diameter. At first they can lie detected only hy touch, but later they become 
visible by the flattening of the hair. The least traction or slight friction carries 
off a scaly crust which brings away the diseased hairs. The skin then appears 
I smooth, moist, pinkish, or light grey. Very soon the patch becomes dry. actly. 
or powdery, and at its hate a slaty grey. The lessons spread by the falling out 
of the marginal hairs (Mat rue hot and Dassonville). 

"C. Trichophyton vtrrwcosnm. var. equi. occurs in numerous patches which 
average 5-6 cm. in diameter, and are localized on tlie shoulders, neck, withers, 
flanks, in fact, everywhere where the harness touches. By their confluence, 
these patches may produce large, irregular lesions. At first the hairs are raised, 
not broken, and are matted together at the base by a soft grey crust. This 
crust falls off in less than a week, carrying away the liairs, and having an 
absolutely bald, grey surface covered more or less with dry. greyish scales, and 
without follicular suppuration. In young horses, however, the shedding of the 
crust leaves a vesicle or pustule, then the surface of the patch is slightly raised, 
red, and indurated ( Bodin). 

"D. Trichophyton vrrrucosum, var. asini. — The lesions are the same as in 
the preceding Trichophytosis of the Horse, but arc generally confined to the 
neck, head, and ears (Bodin). 

"E. Trichophyton mentogrophytes. — This Trichophytosis occurs usually on 
the nostrils or head. It forms patches up to 5 or 6 cm. in diameter, which may- 
be mistaken for pustules of horse-pox undergoing regression. Over the whole 
of these patches the hairs arc matted together at their base by a soft, brownish 
crust of unequal thickness. Slight traction on the hair brings away the crust, 
exposing a bare, slightly raised suriace. which is red. inflamed, and pitted with 
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small depressions, grey at their base. These result from the opening of the 
pustules, of which some may be found at the margin of the patch. The hairs 
are not broken, but shed, and the condition is, in fact a suppurating folliculitis.” 
The symptoms observed in the bovine, as described by Neumann, arc as 
follows: "The commencement is manifested by a slightly salient ring, on the 
surface of which the hairs arc erect. An active proliferation of the epidermis 
causes the rapid formation of scales more or less adherent to each other, and 
crusts of 2 mm. to 7 mtn. thick — hence; the name dartre crouteuse was given 
to the affection by the older (French) veterinarians. According to Gerlach, the 
crusts arc thicker on dark skins, on which they have a greyish-white, fibrous 
appearance, resembling the amianthus ( forrigo asbestinea) on white skins, which 
are usually liner, the crust is thinner and a little yellow in color.” 

Diagnosis. The diagnosis based on clinical symptoms should be veri- ; 
fied by microscopical examinations. It is best to take material from 
the younger and deeper parts of the crust which may be moistened with 
water, or a better examination can be made if it is boiled with a 40 per cent 
solution of potash after which the particles can be dissected and the fungus 
threads and spores made out. The different forms cannot readily he distin- | 
guished except by cultural methods. The organism grows readily on nutrient 
media that arc neutral or with slightly alkaline reaction. Sabouraud re com- { 



mended the following: 

Pure glycerine, glucose, lactose, or maltose 4 grammes 

Granulated petone 1 gramme 

Distilled water 100 grammes 

("•close 1.50 grammes 



Solid media like potato, agar, and pc|Konired bouillon arc favorable media 
while liquid media arc less favorable. Growth may occur at 15"C, the optimum 
being 30°C. 

Prognosis. The duration of the disease depends on circumstances, it grad- 
ually diminishes and may disappear without medical aid. The average length of 
time of the disease is 40-50 days. Cleanliness has much to do with its disap- 
pearance. It lasts longer in thick coated animals lhan in those with thin coats. 

Treatment. Cleanliness and sanitary surroundings, disinfection of stables, 
careful and regular grooming (all articles used in this process having 
been thoroughly disinfected, especially when they have previously been 
used on a diseased animal), avoiding any suhstancc that causes irri- 
tation. The following preparations have been used with success: Mercury 

1 -5<X) ; carbolizcd glycerine; alcohol; an ointment composed of 1 part of carbolic 
acid, hard and soft soaps, each 20 parts. Fourie and La Calve recommend pure 
carbolic acid, tincture of iodine, and chloral hydrate in equal parts. The ap- 
plications should be made once or twice a day or every other day depending 
upon the irritant properties of the preparations used. 

For bovines, the remedies named above will prove efficacious; for the dog, 
application of an ointment prepared from 1-5 per cent of nitrate of silver, is 
satisfactory. 
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Dr. Stuhr has contributed the following account of favus in ani- 
Favus mals : "Favus is a contagious, vegetable-parasitic disease of the skin, 
characterized by the formation of more or less circular, cup-shaped 
crusts, varying in size from very small up to that of a dime. It has been 
observed in almost every species of domestic animals. The disease is quite rare 
among horses and cattle although dogs and cats are frequent sufferers. The 
domestic fowl and pigeon are also susceptible. 

Of the laboratory animals, mice. rats, rabbits, and guinea pigs, harbor the 




Pig* 2. Favut and Ilerpo* Fungo*. A. Spore* germinating. KTown in gelatine. 
B. llynha tucking into Mgmcnti. C. Formation of «porcf in chain* (a) formation of 
bud* (b) chlamydoapore*. D. Herpes threads of the mycelium and formation of aporeft. 
h. (Mt am foci is tporc with germ tubes. After Grawitf. 

disease. Young age, thin skin, and debility predispose. Favus is communicable 
from lower animals to man and vice versa. Man frequently contracts the disease 
from cats, the latter becoming infected from eating mice and rats. 

Etiology- Favus is caused by a vegetable parasite, ( Oospvra porriginis) 
which invades the cutaneous structures, especially the epidermal portion. 
The Ackorion Schotnlritii was first discovered by Schoenlcin in 1839, 
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although Rcmak was the first to demonstrate its pathogenic character 
by direct inoculation. It consists oi mycelium and spores, existing in such 
profusion that it is readily detected. Skin abrasions are an important accessory 
cause. 

Symptoms. The disease is characterized by dry scabs, brownish or 
yellowish, gray or silver white on the surface, and white or sulphur 
yellow in their deep layer. These scabs have a circular form, with a 
diameter not to exceed that of a dime, and a thickness varying up to one -fifth 
of an inch. They occasion atrophy of the hair and a slight depression of the 
skin. These scabs are usually found on the forehead, cheeks, ears, face, abdo- 
men, external side of the hind leg* and in the neighborhood of the claws. At 
first the scabs are perforated by hairs which soon fall out. letter the skin 
exfoliates under the scab and leaves a pit. In the horse the scabs may become 
continent and form bands a# wide as the finger. Itching is observed in the 
dog. In most cases the progress of the disease is quite rapid although the 
prognosis is favorable unless the disease has become too far advanced. 

Lesions. According to Robinson the parasite first obtains a lodgment 
in the funnel-shaped depression in the epidermis, through which the hair 
shaft emerges upon the surface. It grows luxuriantly in the upper part 
of the hair-sac and insinuates itself on all sides In-tween the superficial 
layers of the epidermis. When it reaches a short distance on all sides of the 
hair follicle it breaks up the looser layers and appears on the surface producing 
the characteristic cup- shaped bodies. It also invades the hair shaft itself, pene- 
trates between the cellular layers of the root sheath ami by its mechanical pres- 
sure upon the papillae interferes with the nutrition oi the hair ami causes it 
to fall out. If the pressure is sufficient to cause atrophy of tl»e papilla, a new 
growth docs not occur. 

In the skin the parasite usually confines itself to the upper corneous cells 
and docs not extend to the living tissues. In cases where the surface is covered 
by irregular confluent masses of the parasites, the entire upper layer of the 
epidermis will be found infiltrated with the achorion. 

The curium itself is usually in a state of chronic inflammation, and 
suppuration, which may be quite abundant, often occurs under crust*. liven in 
the absence of pus, the pressure of the parasite causes atrophy of the skin, and 
at last pit-like depressions or more extensive reddened sears arc left. The 
disease ends with the destruction of the glandular structures of the skin. 

Treatment This is purely local except when debility complicates the 
disease, in which instance tonic* should be administered to build up the 
system. As for the local treatment, its aim is to destroy the para- 
site and relieve the cutaneous irritation. The dry scabs may be softened and 
removed by thoroughly washing with soft soap and water. The removal of the 
hairs, by extraction, from the affected part has been attended with good success 
since, in so doing, many of the parasites are disposed of. A liniment composed 
of liquid tar and green soap two parts and alcohol one part will prove beneficial 
since it is antiparasiticide, disinfectant, dessicating, emollient and cleansing. 

Mercuric chlorid in one to two per cent aqueous solution tincture of iodine, 
sulphur iodid ointment, red iodid of mercury ointment 1-8, sulfur ointment, etc., 
are all useful applications. It is advisable to dip the hair from unaffected parts 
adjacent to the diseased foci, so that any spread of the malady may he immediate- 
ly detected. Whatever the treatment, it is a good plan to wash daily with soft 
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soap and water before applying it. Cleanliness is extremely essential." 
and Montgomery state that the parasiticides are corrosive sublimate 
strength of 1-4 grains (0.066-0.286) to the ounce; formalin (1-4 per 
sodium hyposulfite in saturated solution; spirit of green soap. 
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CHAPTER IV 



FORACC POISONING, ERGOTISM, AND ASPKBCILLOSIS 

We have several excellent illustrations of how other 
Forage Poisoning external known parasitic organisms may produce disease. 

Catarrhal stomatitis, for instance, may be produced by the 
ingestion of fodder which has become infected with any one of several fungi 
belonging to distinct orders. Among these are the rust of clover, bacteria, mil- 
dew of grass, and the rape-destroying fungus, Polydrsmus exitiosvs; even the 
common grass rust and other rusts upon grasses as well as the bunts and smuts 
are known to produce this form of disease. Among higher plants, such products 
as the pungent spices of pepper and of the roots of horseradish and radish are 
treated at length in such pathologies as the Fricdburger and Frohner Veterinary 
Pathology. 

Serious diseases oi the stomach are caused not only by pathogenic germs 
but also by the ingestion of various foods. Many foods, such as unclean, or 
damaged fodder, poor water, musty hay. mouldy corn, decomposing potatoes, are 
responsible for gaatro-intcstinal catarrh; many fodders, also, contain irritant 
substances. There arc several forms of gastro enteritis. Among forma of the 
third class (including those caused by ingestion of lower organisms such as 
fungi or poisonous substances) we may mention botulism, fish poisoning, 
injuries produced by mould fungi, smuts, rusts, and, finally, the so-called toxic 
gastro-enteritis produced by numerous poisons. These have sometimes been 
classed as irritant poisons and narcotic irritant poisons. The vegetable poisons 
under this head arc numerous anti have been treated under the different plants. 
Some pathologists, however, mention especially lupinosis of sheep and equisetosis. 

The terms applied to this disease are Cryptogamic Poisoning, Forage Poison- 
ing, Enzootic Cerebritis, Epizootic Ccrcbro- Spinal Meningitis, Lcuco- Encephali- 
tis, etc. 

CIxaracleriiatioH. So-called forage poisoning among horses and mules is a 
non-communicable disease, which undoubtedly belongs to a group of cryptogamic 
poisonings. Horses seem to be slightly more susceptible than mules, although 
it usually terminates fatally in both species. 

The disease is characterized by symptoms which are referable to a disturb- 
ance in the central nervous system, and by lesions which, if present, arc also 
found there. The course of the disease may be very acute, or it may be greatly 
lengthened, depending upon the suddenness of the onset. The mortality is 
very high and but few well developed cases ever recover. Suckling foals do 
not contract the disease. 

History. This disease has prevailed quite generally throughout the 
Eastern and Central parts of the United States for many years, but 
until recently ha? not attracted any considerable attention. During the 
past few years, however, it has occurred with unusual frequency in the Central 
West, and, because of the extensive losses directly attributable to it, has 
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become of great economic importance. In various parts of Iowa, for instance, 
individual stock-owners have lost several thousand dollars from its ravages. 
In the different localities the disease has been known by various names, such 

( as "grass staggers,” "choking distemper." and “putrid sore throat,” and because 
it apparently presents some of the distinguishing characters of a specific infec- 
tious disease, has been frequently recognized as “infectious cerebro-spinal 
meningitis.” 

A noteworthy fact however is, that thus far no evidence has been discovered 
which would indicate that the disease is transmissable from animal to animal, 
or that it is even inoculablc. 

On the other hand, an outstanding feature in every- outbreak is, that the 
affected animals have had access to unwholesome food, either while at pasture 
or in the stable. 




Fig. 3. Common Aspergilla* on mouldy corn. I. General appearance, showing long 
ecnidiophoro and »terigmata on end. 2. Peritbecium with one of it* aaci and a sc o* 'lores. 
J. Content* from an unripe peritbecium. 4. .V small part of thr mycelium with cunidio* 
phote f and spore bearing slerigmau; young aseogoniutn «, 2. i. 4 after DrBary. 

Gtographual distribution. The disease has been reported from nearly every 
part of the United States. It never becomes epizootic, but is usually confuted to 

isolated localities. 

While forage poisoning is not necessarily peculiar to low. poorly drained 
districts, it is at least most frequently observed in those places where conditions 
are most favorable for the development of cryptogamic growth. 

Etiology. The disease seems especially likely to appear when horses 
or mules are fed on grain or fodder which has become overgrown with 
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moulds, or when at pasture, they have had access to grass which, for 
various reasons, has become fermented or mouldy. Various micro-organisms 
have been found to be associated with the disease, but as yet none have been 
proven to possess any etiological significance. Cultural and histological studies 
have all proved negative. Dr. Moore has in one instance succeeded in obtaining 
a pure culture oi the colon bacillus from the brain. 

symptoms. Depending upon the severity of the attaoc, tne aiseasc may 
manifest itself in any one of three forms, namely; acute, subacute and abortive. 
It is possible to observe all of these forms in a single outbreak, as the sudden- 
ness of the onset is apparently regulated by the amount of the poison laden 
food which the animal has ingested. 

The acute type is characterized by the abruptness of its appearance, and the 
grave general disturbances which immediately manifest themselves. There is 
sometimes violent trembling and twitching of the muscles over the entire body, 
but most commonly the acute form is ushered in by stupor. 

There is manifested a weak, staggering gait and the pharynx is either 
partially or completely paralyzed. The tongue may also be partially paralyzed 
and protrude from the mouth, and saliva falls in strings from the lips. The 
pupil is dilated and the conjunctiva is, as a rule, highly congested, The pulse 
is variable and may be very rapid and hard, or scarcely perceptible; the respira- 
tion is hurried and jerky. The temperature may be slightly elevated, but is 
most frequently subnormal. Intestines and bladder arc paralyzed. 

In this form there may be slight muscular rigidity affecting the muscles 
of the back, neck and jaws, although in many cases this symptom never mani- 
fests itself. There is no rigidity of the ocular muscles. The animal soon 
becomes so weak that he is no longer able to support himself and falls. Delirium 
may manifest itself, in which the patient may perform a series of movements as 
if trotting, or become so violent as to do himself serious injury, but most 
often coma and complete paralysis supervene and death results in from four 
hours to two days from the commencement of the attack. 

The subacute form is much the same as the preceding, except that it 
developes more slowly and the symptoms arc not so violent. It is first noticed 
by a slowness in mastication and a difficulty in swallowing. A further indication 
of approaching paralysis is seen in the frequent knuckling and the loss of 
control over the tail. The temperature is subnormal and the pulse and respira- 
tion are but slightly altered. The bowels and bladder arc inactive and it is 
seldom that voidance of urine and faeces occurs voluntarily. There is but 
slight rigidity of the muscles if indeed there is any, and no evidence of pain is 
apparent. These symptoms may last two or three days, when gradual improve- 
ment takes place, or the paralysis becomes more complete, the general weakness 
more marked, paroxyms of delirium develop, with inability to stand, breathing 
becomes more labored, coma comes on and death results apparently without a 
struggle. This form lasts from six days to two weeks. 

In the abortive form there arc no well marked constitutional symptoms. 
The appetite may be somewhat lessened, the ability to swallow slightly impaired, 
and the animal's movements a little uncertain, but no very noticeable symptoms 
appear to attract the attention. Improvement usually takes place on the third 
or fourth day, and recovery is the usual result. 

Lesions. A3 a rule, post-mortem examination reveals no naked eye 
changes in the tissues of animals dead of forage poisoning. There 
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may be congestion of the brain and cord with extensive effusion into the 
ventricles and subarachnoid spaces. Few small hemorrhages and parenchyma- 
tous degenerations within the various organs have been mentioned. MacCallum 
and Buckley have found in the brains of horses dying of this disease, areas of 
softening “in the frontal region on each side, anterior to the motor region of 
the cortex." This lesion was practically confined to the white matter immediately 
under the cortex. In the affected areas there was "complete destruction oi the 
brain substance, in which the anatomical structures arc disintegrated and largely 
replaced by a colloid-like material. The neighboring blood vessels were acutely 
inflamed, with cellular infiltration of leucocytes and red corpuscles into the 
perivascular spaces and tissues. In a later outbreak these writers failed to find 
the brain lesion, but did observe the vascular changes above described. 

McCarthy and Ravenel, in a study of fifteen animals found certain lesions 
in the upper gastro intestinal tract and in the central nervous system. These 
were : 

(1) In the intervertebral and Gasserian ganglia, where a pcricapsular, 
small round cell accumulation was present. The cells were all of the same type, 
the nucleus and protoplasm being about the size of a red corpuscle. There was 
no evidence that these cells were the result of proliferation of the original 
layer of capsular cells. 

(2) Cortical lesions. — These consisted of congestion of the cerebellar anti 
cerebral cortex. There were also capillary hemorrhage*. The meninges were 
normal. 

(3) Changes in the choroid plexus.— In three cases the choroid plexus 
was changed into a triangular tumor-like mass, of a yellowish red color and of 
a firm consistency. The increase in size was found to be due to a proliferation 
of the clastic tissue surrounding the vessels. 

(4) Changes in the nerves. —There was a distinct degeneration of the 
nerves supplying the larynx and neck. This was present in the nerve up to the 
ganglion, but was not found in the posterior roots. Other slight changes were 
detected. 

Moore failed to find any gross lesions in the nervous system and other 
organs in the cases examined by him. In one case the brain, spinal cord, and 
organs were studied histologically with negative results. 

Differential diiynosis. A very important point in the recognition of forage- 
poisoning is the history which has been referred to previously. It must be 
distinguished from inflammations of the brain and meninges, and from rabies. 

Treatment. In the acute cases this is seldom successful, although quick- 
acting stimulants to arouse the patient may be tried. In the subacute cases a 
purge should always be given to rid the intestines of the poison. Strychnin in 
large doses, to overcome the extreme depression of the nerve centres, and 
atropin to support a failing circulation may be administered hypodermically 
at frequent intervals with benefit. 

In the very mild cases, all that is necessary is to empty the bowels with a 

purge. 

It is of the utmost importance, in all cases, with the return of the appetite, 
to supply only such food and water concerning the wholcsomencss of which 
there can be no question. 

Prevention. Since it seems to be quite generally accepted that this 
disease is brought about by the ingestion of mould-contaminated food 
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the prophylaxis is apparent. Whenever the disease makes its appear- 
ance either in a stable or a pasture, the animals should be immediately removed 
from further exposure by changing: the food supply. The food should come, 
preferably, from a clean, new source and the water should not be contaminated 
by surface drainage. It is also well to thoroughly disinfect the mangers and 
feed-boxes, and render inocuous the soiled litter. 

There is no known means of artificial protection, and the disease will recur 
if the animals arc again allowed access to spoiled food. (Stuhr). 

History. During the winter of 1908-1909, several cases of 
Poisoning rom poisoning from spoiled silage were reported to Dr. Stange of 
Sllagc the Iowa State College. Other cases have no doubt been en- 
countered. In every instance, as in the case reported by Dr. Beaumont, below, 
moulds occurred in the silage. Dr. Beaumont says: "I am sending you under 
separate cover l»y mail a specimen of com silage U|>on which you will notice is 
growing some form of mould which in my opinion is accountable for a very 
peculiar disease, existing among a herd of young horses and mules belonging 
to a farmer living here." 

Dr. R. E. Buchanan found these moulds occurring in spoiled silage to be a 
species of Monascus. Other moulds, .Hue or, I’cnicillium gloucum, and Verticil- 
Hum were also present; but there was a preponderance of Monascus. 

Symptoms. "The first animal, a three year old filly, was taken sick about 
April 1st, showing symptoms as follows: Gaunt, depressed, stiffness of gait. 
When lying was unable to rise, but when assisted to rise would stand and show 
inclination to eat hut was unable to masticate and swallow food, Temp. 103.5 
F. Pulse 86, Respiration 36; friction sounds distinctly heard at each heart beat. 
A whistling sound was emitted during expiration and there was also a 
suppressed painful cough. Animal died in about five days. 

"A two-year-old mule and one two-year-old filly were attacked with disease. 
The mule is improving and will recover but the two-ycar-old filly shows exactly 
the same symptoms as Case No. 1. aside from being especially stiff and lame 
in one fore shoulder, and I think will die within two days." 

Treatment. The treatment as followed by Dr. Beaumont is described in 
detail in his paper before the Missouri Valley Veterinary Association, June 
16-17, 1909. Briefly, the method was as follows: 

Tincture Strophanthus in two-dram doses, every two hours (given as a 
cardiac stimulant, the heart action being very weak). 1 quart of raw linseed 
oil given in two doses, six hours apart (as general laxative). Potasii Nitras 
in half to one ounce doses, dissolved in water and given as a drench, every 
three hours (alterative diuretic, and respirator)' stimulant). After the first 
twenty-four hours the Tr. Strophanthus was discontinued and he began giving 
Iron Quinine and Strychnin tonic in one-ounce doses three times daily. This 
was continued with the Potasii Nitras until the animal showed marked im- 
provement when both remedies were discontinued and he prescribed Fowler’s 
Solution (Liquor Potasii Arsenitis) in half-ounce doses three times daily 
during convalescing stage of the disease which lasted about ten days or two 
weeks. 

Dr. C. H. Stange has contributed the following on forage poisoning and 
especially with reference to silage: 

“Numerous cases have been reported of an affection of the central nervous 
system, the symptoms being in general quite similar but different and varying 
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causes are assigned. Dr. Francis reports that in the (all of ’03, spring oi '04, 
four to five thousand horses and mules died with a nervous disorder character- 
ized by structural changes in the brain which cause incoordination, delirium, 
coma and usually death. He coocludes that the disease is not caused by 
moulds but is the result of animals having free access to a labor diet when kept 
in idleness. He was unable to find the germ described by Wilson and Brimball. 

"Professor Harrison oi the Ontario Agricultural College reported several 
cases and as a result of his investigations he concluded that the disease was 
due to a coccus insolated from the meningeal fluids. Pearson studied an out- 
break in seven horses, five of which died. The outbreak occurred soon after 
opening a new silo, the ensilage from which was mouldy. The symptoms ob- 
served were very similar to those observed by Professor Harrison and he 
emphasized the paralysis of the pharynx and great muscular weakness. He 
concluded as a result of feeding experiments that the so-called cerebro-spinal 
meningitis was a forage poisoning. Dr. Dow of Connecticut describes two 
cases which were attributed to watering from a tub containing a mouldy slime. 
Dr. Ferguson of Texas describes three cases of forage poisoning due to smutted 
corn. There was vertigo, coma, low temperature, pulse in later stages rapid 
and irregular. In 1901 Dr. Hickman investigated an outbreak among horses 
In North Carolina in which a large number of horses died. In 1906 another 
outbreak occurred at the same place (Hyde Co.) in which about forty horses 
and mules died in about three weeks The cause in these cases seemed to lie 
moulds on vegetation. On the whole the country is low and swampy. The 
pathological changes of Epizootic Lcuco-Encaphalitis were described by McCal- 
lum and Buckley in 1902. Muller of Germany reported an outbreak among 
horses, cattle ami sheep due to mouldy straw. (Berliner-Tierarztliche Wochcn* 
schrift). Drs. McCarrol and McMullen describe an outbreak of cryptogamlc 
poisoning in horses due to feeding mouldy beet tops. Dr. Lockhart describes 
several cases in Canada. The prominent symptom seemed to be the inability 
to swallow. 

“Two outbreaks have come under our observation during the past year. 
The first consisted of eleven head of horses, two horses were being frd for 
market, the others were fed in the same manner during the nights and turned 
out during the day. The first animal affected was one being fed for market. 
It ate part of its feed in the morning but in a few hours showed symptoms of 
ptyalism, depression and paresis of the hind quarters. By noon the animal was 
down, unable to rise and struggling some, and died that night. The next 
animal to show symptoms was its mate. The symptoms shown in this case 
were similar to acute cases of the so-called cerebro-spinal meningitis, coming on 
with trembling and weakness causing the animal to stagger. An early symptom 
in all cases coming under our observation is the ptyalism due to inability to 
swallow. (Dyspagia). As a result the saliva collects in the mouth and hangs 
from It in strings. Muscles of different regions of the body are liable to con- 
tract. The breathing is rapid and in some cases may be of the Chcvnc-Stokcs 
variety'. The temperature in this case was sub-normal. In some of the more 
chronic cases and when the animal has been down for some time with con- 
siderable struggling the temperature was somewhat elevated. The pulse was 
variable, being about normal in some cases and rapid and almost imperceptible 
in others. The animal became quite violent at times and finally died living 
but a few hoars longer than the first animal. The other seven animals showed 
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a more chronic course, shoving inability to swallow, slow, weak pulse, difficult, 
noisy respiration, weakness and paralysis, spasm of muscles of head, neck 
and back, death taking place in from two to six days. The other two animals 
showed a mild type of the disease as slight loss of control, some cxophthalmia, 
loss of appetite and thirst and loss of condition. These animals were placed 
on potassium iodid and nux vomica and recovered. 

"This outbreak was attributed to mouldy silage, which was being fed 
to the horses, but in order to be more certain 150 pounds of silage were ship- 
ped to the college and fed. first to one horse which died in two days from an 
acute form of die disease. Another horse was fed but would not cat the 
silage so well, consequently did not die quite so soon, living for several days. 
In both cases the symptoms resembled those seen in the original outbreak. 
Post mortem revealed no changes except a few petechia along the small in- 
testine. a few infarcts in the kidney and slight softening of the brain. This 
however was not very marked, probably due to the fact that they were acute 
cases. Microscopic examination revealed the presence of mould in the mucosa 
and iUbaiucOM of the intestine, also mycelial threads growing between and 
around the renal tubules. 

"The other outbreak consisted of four horses, three of which died of an 
acute form of the disease, the symptoms being similar to those already des- 
cribes!. The fourth being of a more chronic nature was placed on potassium 
iodid and nux vomica and recovered. In this outbreak the hay was found to 
contain a fine mould and was cut from an old pond which had been plowed 
up ami seeded The water had overflown this, however, and stood for some 
time. The symptoms and post mortems were similar to those described in 
the first outbreak, with the exception that no histological examinations were 
made. 

“A form of cercbro spinal meningitis is quite common in Germany. It has 
also been described in Australia. Great Britain and Russia. It mny be that 
these outbreaks arc due to other causes than those already described, Sid- 
amgrot/ky and Schlegel found a form of coccus in the sub-arachnoid fluid, but 
it was necessary to make sub-dural injections of cultures of this organism to 
cause meningo encephalitis. Johne found a diplococcus in the cerebro-spinal 
fluid of affected horses. 

“Ostertag found a diplococcus similar to the one found by Johne in the 
cerebro-spinal fluid in the so-called Boma’s disease. They were pathogenic for 
horses and sub dural injections produced symptoms and death similar to cases 
of Bornn’s disease. Hutyra and Marek call attention to the fact that bacter- 
iological investigations have not been followed by the same result but possibly 
the several investigators were working with the same organism. Nevertheless 
it remains to be shown whether all cases of cerebro-spinal meningitis arc clue 
to the same cause and resemble Boma’s disease. On the other hand it is possi- 
ble that epizootic cerebro-spinal meningitis of domestic animals has no specific 
cause. 

"It is apparent that mouldy food and water has caused several outbreaks 
in this country. Natural infection in European outbreaks is also supposed to 
take place through infected food and drinking water. The disease is not trans- 
mitted from one animal to another. Mohler calls attention to the very inter- 
esting work of Schlegel and the Berliner Tierarztliche Wochenschrift who 
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associates with the affection an organism which he termed Streptococcus mcl- 
anogcncs. Mohler states, however, that whether the disease is of microbian 
origin or an intoxication has not yet been definitely established-" 

Ergotism is a disease of bovincs caused by the ingestion of 
Ergotism considerable quantities of food contaminated by ergot. Equincs are 
apparently less susceptible than bovincs, although the horses have 
been known to suffer severely from the disease. Ergotism in man is not 
an uncommon occurrence, and in nearly every instance it has resulted from 
eating bread made of ergotized grain. The disease makes its appearance among 
cattle chiefly in the winter and spring seasons and has at times been the cause 
of serious losses throughout the central and western states. 

Ergot is the sclerotium of a parasitic fungus, Clavieeps purpurea, which 
infests many species of native and cultivated grasses and a|>pcars on some of 
our grains especially rye. The sclerotium represents a stage in the life history 
of the fungus which is intermediate between that of the mycelium or spawn, 
and that of the spore-bearing thallus. It flourishes particularly well on rich 
■oil and in warm, damp seasons. The chemistry of ergot is not exactly known, 
although Kobert succeeded in separating three bodies; namely, ergotinic acid, 
comutin, and sphacelinic acid. 

Ergotinic acid is a protoplasmic poison, and when injected intravenously 
produces inflammation of serous and mucous membranes, disintegration of red 
blood cells, and wide-spread ecchymoses; comutin excites the central nervous 
system and causes general convulsions; and sphacelinic acid induces gangrene. 

Symptoms. Ergotism manifests itself among animals chiefly in the chronic 
form, since, as a rule, the poison is acquired in small amounts and accumulation 
takes place slowly. Two distinct types of the disease are recognized, namely: 
spasmodic anti gangrenous. Symptoms referable to the digestive tract, such 
as nausea, vomiting, colic, diarrhoea or constipation appear in both forms. 
Pregnant animals very frequently abort. 

In the spasmodic type of the disease, symptoms clue to over stimulation 
of the central nervous system, appear. These arc tonic contraction of the 
flexor tendons of the limbs, anacsthc<i.i of the extremities, muscular trembling, 
general tetanic spasm, convulsions and delirium. Death usually occurs from 
secondary causes. 

Gangrenous ergotism is attributed to prolonged constriction of the arterioles, 
and more directly perhaps to degenerative changes in the vessel walls, and the 
consequent formation of hyaline thrombi. 

It is characterized by coldness and anaesthesia of the extremities, followed 
ultimately by dry gangrene of these parts. The effects of this dry gangrene 
are often very serious and amount to sloughing of the feet, tips of the ears, tip 
of the tail, shedding of the hair, teeth, etc. Death takes place from exhaustion. 

Lesions. With the exception of the gangrene which may vary greatly in 
severity, there arc no lesions of especial significance. Degenerative changes 
in the sensory area of the cord and in the vessel walls have been observed in 
animals slowly poisond with ergot 

Treatment. The first essential in the treatment of ergotism is to remove 
the cause. In well established eases treatment does not as a rule prove 
satisfactory. 

Tannic acid is the chemical antidote, and should be given to neutralize the 
unabsorbed portion oi the poison. Chloral is the physiological antidote. In 
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addition to giving tlx antidote, the treatment is entirely symptomatic. (Stuhr). 
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Pncumonomycosis is a not uncommon disease of domestic 
Aspergillosis animals caused chiefly by the mould. Aspergillus fumigatus, 
although the Aspergillus niger is also pathogenic for birds. This 
disease is most frequent in birds, both domestic and wild, occasionally observed 
in horses and cattle, and rarely in man. Respiratory diseases and lowered vital- 
ity predispose. In all species the disease is characterized by purulent local 
inflammations in the lungs or other tissues, and a purulent ami necrotic pseudo- 
membrane upon the bronchial, tracheal, and other mucous membranes upon 
which it grows. The appearance of the pulmonary lesions sometimes resembles 
tubercle, sometimes actinomycosis. 

Pncu mo nomycosis has been experimentally produced in birds (pigeons and 
geese) by compelling them to inhale aspergillus spores for a few minutes, after 
which they usually die of pneumonia in a few days. Rabbits have also been 
successfully inoculated by intravenous injection of spores. 

Etiology. In mammals the Aspergillus fumigatus and in birds the Asper- 
gillus fumigaius, niger and flaveseeus seem to be pathogenic species. 

Infection takes place most commonly by inhalation of the spores which 
often are suspended in the air, or by taking them in with the food. Intestinal 
infection has not been observed. Tlx spores are widely distributed in nature 
and exist in vegetable matter and grain abundantly. They possess remarkable 
vitality and exhibit considerable resistance to destructive agencies. The patho- 
genic power of the mould does not depend upon any product which it elaborates 
but upon the reactions which result from its perxtration into the tissues. Peck 
observed the disease in seven subjects, in a stable where horses were fed on 
mouldy hacked hay. 

Symptoms. The disease is of slow development in the larger animals and 
may not be observed until well advanced. In general the symptoms are of a 
pneumonic nature and in addition there is progressive emaciation. A case in a 
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Jersey cow, described by Pearson and Ravenel presented the following symp- 
toms; the animal had been in poor condition ior six months before it was 
examined. It was weak and depressed, did not eat, breathed with difficulty and, 
at times, coughed violently. Percussion of the chest gave sounds clearer and 
louder than normal and auscultation revealed the lung and bronchial sounds 
much intensified. Six days later these symptoms became more pronounced, the 
respiration and pulse very rapid. The animal grew rapidly weaker and died 
ten days after first being seen. The symptoms in birds are much the same as 
those in mammals except, that the disease runs a more rapid course. Emacia- 
tion advances rapidly and fetid diarrhoea may set in and continue until death 
in from a week to two months. At times emaciation is the only symptom. 
Fowls emit a glairy discharge from the nostrils which may contain the spores. 
In the prevention of the disease in fowls therefore, it is necessary to isolate 
or destroy the sick fowls together with the carcasses and fumigate the poultry 
houses. The roosts may be whitewashed. 

Lesions . The lesions take the form of a miliary suppurative process, the 
foci varying in size from very small up to that of a pea. These may exist in 
large numbers anc| be scattered throughout the entire lung. Sometimes they 
become confluent and produce large areas of disease. The process starts in the 
bronchial mucous membrane, and later involves the bronchioles and alveoli. 
A very important feature is the intense amount of emphysema which is apparent 
on external examination of the lung. The lobules are often widely separated 
and can be readily seen in outline when a portion of the tissue is examined 
by transmitted light. In these emphysematous interlobular spaces, and in the 
air passages are seen whitish, mouldy looking patches. They arc composed of 
denuded epithelium, inflammatory exudate, fruit hyphae and spores. 

The lesions spread by penetration of the mycelium causing a destruction 
of tissue. Spores arc not found within the tissues. In rare cases there is diffuse 
pneumonia characterized by hepatization and interstitial infiltration. On this 
latter account the disease has been described as being similar to contagious 
pleuro pneumonia of cattle. There may be pulmonary gangrene from secondary 
invasion of putrefactive organisms acting upon the devitalized tissue. An 
interesting feature is that this disease may interfere with the tuberculin test. 
This was shown in the case, above referred to, in which the test was used 
without success, and lesions of tuberculosis found in the lung on postmortem 
examination. 

Treatment, This must of necessity be unsatisfactory since it is quite 
impossible to destroy the moulds which have penetrated the lungs. (Stuhr). 
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POISONING FROM FUNGI 

That fungi of various kind are injurious, was known to the ancients. 
Prof. Ford 1 says, “The most interesting cases of mushroom or, as commonly 
described, toadstool poisoning and one of the first authentic cases on record, 
occurred in the family of the Greek poet, Euripedes, who lost in one day, wife, 
daughter, and two sons, who in the poet's absence partook of the deadly species. 
Among the great ones whose lives were sacrificed to the same ignorance may- 
be mentioned Pope Clement VII, the Emperor Jovian, the Emperor Charles VI., 
Berronill of Naples and the widow of Tsar Alexis. The death of the Emperor 
Claudius is also assigned to this cause, but the reason and manner of the 
accident are not certain. 

In addition to poisoning from toadstools, it has long been known that 
Ergot < Claviceps purpurto) is injurious to man and lower animals. In recent 
years Ergotism has not been so serious as formerly. 

Other fungi also may be responsible for the death of animals by poisoning. 
The Fly Agaric (Amanita mujearia), a beautiful species, is common in many 
parts of the United States. I have described it in detail in another part of this 
work. In this connection I shall quote freely from the detailed and excellent 
account of poisoning as given by Prof. V. K. Chesnut, and the excellent report 
given of A. phalloides by Prof. Ford, who has written the most recent account 
of poisoning from this fungus. 

The symptoms and treatment are thus described by Mr. V. K. Chesnut: 

"The symptoms of poisoning from the fly amanita, as deduced from a 
number of cases, are varied. In some instances they begin only after several 
hours, but usually in from one-half to one or two hours. Vomiting and 
diarrhoea almost always occur, with a pronounced flow of saliva, suppression 
of the urine, and various cerebral phenomena beginning with giddiness, loss 
of confidence in one’s ability to make ordinary movements, and derangement 
of vision. This is succeeded by stupor, cokl sweats, and a very marked weaken- 
ing of the heart’s action. In case of rapid recovery the stupor is short and 
usually marked with mild delirium. In fatal cases the stupor continues from 
one to three days and death at last ensues from the gradual weakening and 
final stoppage of the heart's action. 

“The treatment for poisoning by Amanita muscaria consists primarily in 
removing the unabsorbed portion of the amanita from the alimentary canal and 
in counteracting the effect of muscarin on the heart. The action oi this organ 
should lie fortified at once by the subcutaneous injection, by a physician, of 
atropin in doses of from one one-hundredth to one-fiftieth of a grain. As a 
stimulant emetic, mustard is particularly valuable. If this is not effective 
apomorphin should be administered by a physician. In case of profound stupor, 
however, even this may not produce the desired action. Tannin is of little 

l Science N. S. SO: 97. ». 




32 



MANUAL OF POISONOUS PLANTS 



or no value in rendering the muscarin insolu- 
ble in the stomach. If vomiting has not taken 
place, recently burned charcoal or two grains 
of a one per cent alkaline solution of perman- 
ganate of potash may then be administered, in 
order, in the cases of the former substance, to 
absorb the poison, or, in case of the latter, 
to decompose it. This should be followed by 
oils and oleaginous purgatives, and the in- 
testines should be cleaned and washed with an 
enema of warm water and turpentine. 

“Experiments on animals poisoned by the 
fly amanita and with pure muscarin show very 
clearly that when the heart has nearly ceased 
to beat it may be stimulated to strong action 
almost instantly by the use of atropin. Its use 
as thus demonstrated has been the means of 
saving many lives. We have in this alkaloid 
an almost perfect physiological antidote for 
muscarin, and therefore in such cases of poi- 
soning its use should be pushed as heroically 
as the symptoms will warrant. The presence 
of phalli* in Amanita muscaria is possible, 
and its symptoms should be looked for in the 
red color of the blood serum discharged 
Ft*, s. i>en illy Amnniu. ( Am - from the intestines. Its treatment, which 

Agrt. V ' 8 is difficult, is discussed under Amanita 

phalloidts. 

"It is well known that in some parts of Europe the fly amanita, after the 
removal of the poison by treatment with vinegar, is a common article of food. 
It was interesting to discover not long since that among some of our own 
people a similar practice prevails. Though most of the colored women of the 
markets look upon the species with horror, one of them recited in detail how 
she was in the habit of cooking it. She prepared the stem by scraping, ihe 
cap by removing the gills and peeling the upper surface. Thus dressed the 
mushrooms were first boiled in salt and water, and afterwards steeped in 
vinegar. They were then washed in clear water, cooked in gravy like ordinary 
mushrooms and served with beefsteak. This is an exceedingly interesting 
operation from the fact that although its author was wholly ignorant of the 
chemistry of mushroom poisons, she had nevertheless been employing a process 
for the removal of these poisons which was scientifically correct. The gills, 
according to various pharmacological researches, are the chief scat of the 
poisonous principles in this plant and their removal at once takes away a large 
part of the poison. The salt and water would remove phallin or any other 
toxalbumin the mushroom contained, and although the presence of phallin 
or any of this class of poisons has not been demonstrated in Amanita muscaria, 
there is a strong suspicion that it may occur in slight amount. The vinegar, 
secondly, removes the alkaloid poison, muscarin, and the mushroom after 
the two treatments is free from poisons. This process is cited, not to recommend 
its wider use, but as a matter of general interest. The writer’s rccommenda- 
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tion is that a mushroom containing such a deadly poison should not be used 
for food in any form, particularly at a season when excellent non-poisonous 
species may be had in abundance. 

"It is surprising that cases of poisoning are not more frequent. At Tacoma 
Park, D. C., on November 9, of last year, a lady who has a thorough knowl- 
edge of edible ami poisonous mushrooms met a family, consisting of a man, 
woman, and two children, who had just completed the gathering of a basket- 
ful of the fly amanita and the death cup, described below, which they were 
taking home to eat. In reply to questions the woman stated that they had 
often eaten this kind purchased dry at an Italian store, but that they had never 
gathered fresh ones before. Of course they had mistaken the species, or pos- 
sibly the dried ones were fly amanitas from which the poison had been re- 
moved by treatment with vinegar. After considerable persuasion the people 
consented to throw the lot away. 



I'iir. 7. Fly V 8 l>en». Ag.l. 

“It is impossible to say what amount of the fly amanita would prove fatal, 
but in this connection it is of interest to note the custom reported by Krashcn- 
innikolT, a Russian who travelled in Siberia and Kamchatka from 1733 to 1743, 
namely that the natives of the latter country, particularly the Koraks. used the 
fly amanita as an intoxicant, three or four specimens constituting a moderate 
dose for one habituated to its use, but ten being required for a thorough drunk. 
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The same observations, with varied details, have been made by others, par- 
ticularly by Langsdorff. who traveled around the world with the Russian 
navigator Kruscnstern from 1803 to 1806. and in more recent times by Kcnnan 
in his first Siberian journey of 1865-67. 

"The plant may be taken fresh, but its taste is so disagreeable that only 
with great difficulty can a sufficient amount be eaten to produce the intoxicating 
effect. The Koraks have two principal methods of taking it : First, by swallow- 
ing pieces of the dried caps without chewing them; second, by boiling the dry 
caps in water and then drinking the liquor thus produced mixed with the juice 
of berries or herbs to disguise the taste. The intensity of the poisonous 
character of the fly amanita undoubtedly varies at different ages, with different 
individuals, and with different methods of preparation. The amount of the 
poison that can be taken into the system with impunity varies, too, with the 
person who takes it. The fact that a Korak, who has long used the plant as 
an intoxicant, can eat ten specimens and merely become drunk, does not prove 
that a similar number would not be fatal to an American who had never eaten 
it before. 

"Very diverse statements concerning the properties of this fungus have been 
recorded. While some have attributed to it edible qualities, others have as- 
serted that it is a most active poison and has caused numerous accidents by 
being confused with the Orange amanita. It is said to have caused death even 
when eaten in small quantities, and again it is said to have been eaten in 
abundance without any evil results. According to Quelct, it acts as a cathartic 
if eaten in small quantity, but causes death if eaten freely. One of my own 
correspondents assures me that hr has eaten of the yellow variety, Var. formosa, 
without evil results, and that he regards it as very good. But there is no 
disputing the fact that the species possesses intoxicating and poisonous prop- 
erties. It has long had the reputation of possessing properties fatal to flies 
that sip its juice. This suggests the names muscaria, Fly amanita. Fly agaric 
and Fly killer by which it is known. I have myself seen the cap of a single 
specimen surrounded by a circle of lifeless flies that had sipped the viscid 
juice from its moist surface and fallen victims to its virulent properties before 
leaving the place of their fatal repast. 

"Some have attempted an explanation of the contradictory statements 
concerning this plant by supposing that its poisonous properties are not always 
developed, that in some localities or under favorable circumstances it is harm- 
less. This explanation violates our sense of the constancy of Nature, and is 
not at all satisfactory. In the case of my own correspondent, the caps were 
peeled lx- fore cooking. May it not be that much of the noxious quality resides 
in the epidermis and the viscid substance upon it. and that by discarding this 
the dish is rendered less dangerous? In some cases it is said that those who 
eat it freely and without harm boil it a long time in water and throw away 
the water. In this way, doubtless, much of the poison is abstracted. Long 
soaking in salt and water, also in vinegar, have been recommended as a means 
of rendering suspected or noxious species harmless, and may have been prac- 
ticed in some of the cases in which this fungus has been eaten with impunity. 
Whatever may be the explanation of the contradictory statements, the only 
safe way is to consider this species as deleterious and avoid its use under all 
circumstances. There is no need of taking any risks, with suspected species, * 
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since there are so many good ones against which no charge o i evil has ever 
been established.” 

A second very poisonous species is the White or Deadly Amanita (Amanita 
phalloides), common also in some parts of the United States. This species is 
described in another part of this work. This and allied species are eaten 
ignorantly by persons who do not know the nature of the powerful poison 
found in the plant. Prof. Ford says, “A small amount of the fresh material is 
sufficient to cause profound illness with fatal outcome, so potent is the poison 
contained in its meshes, and the raw plant seems usually more toxic than the 
cooked specimens. 

"Two or three 'deadly amanitas' suffice to bring on disastrous results, and 
Plowright reports the death of a child of twelve from eating a third of the 
pileus of a small raw plant. The extreme toxicity of this species illustrates 
the dangerous consequences which the admixture of two or three specimens to 
u dish of edible mushrooms entails. 

"Following the consumption of the fungi there is a period of six to fifteen 
hours during which no symptoms of poisoning are shown by the victims. This 
corresponds to the period of incubation of other intoxications or infections. 
The first sign of trouble is sudden pain of the greatest intensity located in the 
abdomen, accompanied by vomiting, thirst and choleraic diarrhoea with mucous 
and bloody stools. The latter symptom is by no means constant. The pain 
continues in paroxysms often so severe as to cause the peculiar Hypocratic 
facies, "la face vulteuse” of the French, and though sometimes ameliorated 
in character, it usually recurs with greater severity. The patients rapidly lose 
strength and flesh, their complexion assuming a peculiar yellow lone. After 
three to four days in children and six to eight in adults the victims sink into 
a profound coma from which they cannot be roused and death soon ends 
the fearful and useless tragedy. Convulsions rarely if ever, occur and when 
present indicate, I am inclined to believe, a mixed intoxication, specimens of 
Amanita muscaria being eaten with phalloides. The majority of individuals 
poisoned by the "deadly amanita” die, the mortality varying from 60 to 100 
per cent, in various accidents, but recovery is not impossible when small amounts 
of the fungus are eaten, especially if the stomach be very promptly emptied, 
either naturally or artificially.” 

Robert isolated from the fungus, a substance which he called phalli*, 
and which had the property of disolving the red blood corpuscles. Such 
substances arc called hemolysins. Prof. Ford says, "Very minute traces of this 
substance brought in contact with the red blood cells of man or with those of 
animals, produced within a short space of time, fifteen minutes to one or two 
hours, a complete solution of these corpuscles — a taking of the blood. So 
powerful was the hemolytic action that even in a dilution of 1-125,000 it was 
still operative upon the red cells of ox blood." 

In a recently published statement by Prof. Ford it appears that 1 the fungus 
always contains another poison which differs from hemolysin in being resistent 
to heat and digestion, “the blood-laking substance phallin, being destroyed by 
heating to 70° €., and by the action of the digestive ferment This substance 
he called Amanita- toxin, and the blood-laking substance Amanita- hemolysin. 
Abel and Ford 2 have shown that the so-called phallin, regarded by Robert as 

1 Science N. S. 30:101. 

2 Jour. Biol. Chom. 2:273; 1907. 
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a toxalbumin is a glucoside. Prof. Ford has obtained an anti-poison or an 
anti-hemolysin with a high grade of immunity. According to Schlesinger 
and Ford * the Amanita-toxin in a purified state is one of the most powerful 
of organic poisons — four tenths of one milligram killing a guinea pig within 
twenty-four hours. Ford believes that the hemolysin plays no part in human 
intoxication, but that the toxin is the active principal which resists the action 
of the gastric juice and boiling. He finds that the Amanita rubeserns considered 
an edible species by some, contains an hemolysin as powerful as the Deadly 
Amanita. He found a toxin and an hemolysin in Amanita t-irosa. The latter 
substance in a dilution of 1-200 killed a guinea pig. The A. spreta produced in- 
toxication and according to Ford must be classified with the "deadly poisonous” 
as the A. vtrno. 

The A. strobiliformit, A. cklorinotma, A. roduoto, and A. porphyria, do 
not contain hemolysins but small quantities of a toxin probably identical with 
amanita-toxin. The Amanita tolitaria. regarded as edible, causes the blood 
corpuscles to adhere in clumps much as agglutination occurs with typhoid bacilli 
when brought in contact with the blood of a typhoid patient. 



i Jour. Biol. Chea. 3379 . 




CHAPTER VI 



POISONING FROM OTHER PLANTS. EQUISETOSIS, LOCOISM, AND LUPINOSIS 

Equisetoaia. It has been recently proven by direct experimentation that 

the common horsetail (Equisetum arrense ) when ingested in 
sufficient amount, is capable of producing fatal poisoning among horses. This 
discovery is of great importance since the plant has a wide distribution, and at 
times is the cause of extensive losses. The common horsetail thrives best in 
moist sandy soils or in low, damp meadows, which are not frequently cultivated, 
and often constitutes a large part of wild hay. The dried plant alone seems 
to be poisonous. Young horses seem to be the most susceptible. Sheep are 
supposed to be slightly susceptible although cattle eat the hay in which the plant 
occurs in large proportion, with impunity. The toxic principle of the plant 
has not been determined. 

Symptoms. The effects of poisoning from eating horsetail appear at times 
varying from two to five weeks, depending upon the age of the animal, and 
the amount of contaminated hay ingested. 

The first symptoms arc usually unthriftiness, general bodily weakness and 
emaciation. The animal seems to have a depraved appetite, preferring the 
plant to wholesome feed. As the disease progresses the muscular weakness 
becomes more pronounced, the animal loses muscular control and exhibits in- 
coordinate movements. During this stage the pulse and temperature are de- 
pressed, extremities arc cold and the visible mucosae are pale. Appetite usually 
remains good until the end and consciousness is apparently retained. Finally 
the animal falls, manifests nervous excitement, paroxysms of convulsions appear 
and death results from exhaustion. In the final stage the pulse becomes ac- 
celerated ami the temperature elevated. 

Hypostatic pneumonia is a frequent complication. 

Treatment. The first step in the treatment is the removal of the cause. 
A cathnrtic should be administered to rid the bowels of the irritant and nerve 
and heart stimulants given to combat the symptoms of depression. In case 
the patient is unable to stand, it would be advisable to give some support. 
When the animal is down it becomes necessary to guard against the develop- 
ment of hypostatic pneumonia. 

Where cases are not too far advanced and appropriate treatment is in- 
stituted, recovery is the usual result. (Stuhr). 

Stock-poisoning by the loco weed is a' frequent and serious con- 
Locoism. dition with which the stock-owners of the western half of - the 
United States have to contend. Montana and Colorado, especially, 
sustain heavy annual losses. Similar diseases occur in other parts of the world. 
In Australia other plants of the order Leguiminosae like Gostrolobium produce 
similar symptoms. Maiden > states that the "N'cnta I^ssertia disease oi S. 
Africa is identical with a disease of the Pea-eating animals of Australia and 
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Symptoms : difficult breathing; the poison enters the circulation and stops 
the action of the lungs and heart when the animals stagger and die. 
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In the advanced stages the animals become frantic, hence the name “loco" 
or crazy. Horses and sheep are the most susceptible, although cattle are also 
affected. 

Of the various species of loco weed, the stemless loco Oxylropis Lamberti 
Pursh), and the woolly loco weed (.Astragalus mallisismus Torr ), arc the most 
injurious. These weeds grow luxuriantly on sandy ranges and appear early in 
the spring when other vegetation is scarce, and since they retain their fresh 




Pin. 9. Loco Weed (AiUagalm mollisrimas), U. S. I>r|*L Agrl. 

green color during the entire summer they prove especially attractive to stock. 

Recently the poisoning has been attributed by Dr. Crawford and others of 
the U. S. Dept, of Agrl., to mineral salts in the plant. 

The period of greatest danger is chiefly during the month of May. 

Symptoms. The symptoms, which are referable to the nervous system, arc 
attributable to the narcotic effect of the plant. They appear slowly and are ap- 
parently divisible into two stages. The first stage is characterized by the follow- 
ing symptoms: Stupor, defective vision, unnatural movements and apparent hal- 
lucinations. When excited the animals become frenzied. The coat becomes 
shaggy, the teeth grow long and become loose, and a depraved appetite which 
is very marked, is developed. The animals prefer the loco weed to wholesome 
food, and will dig up the roots and cat them to satisfy their craving. 

In the second stage there is emaciation, exhaustion, iecblc movements 
and finally death from starvation. The course of the disease is quite variable 
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and may last from a few months to one or two years. Sheep manifest symp- 
toms very similar to those above described. 

Treatment. When the disease has reached the advanced stage, treatment 
is of no avail as recovery does not occur. If. however, the afflicted animals 
are taken early in the course of the disease and placed on pasture where loco 
weeds do not exist, and are given good nourishing food, there is hope of re- 
covery. 

Prevention, which of course it the most desirable, is not always practicable. 
Animals do not as a rule become addicted to the loco habit when they have 
plenty of wholesome food and salt. 

There are no demonstrable lesions other than emaciation. (Stuhr). 

The recent investigations of Marsh and Crawford lay considerable stress 
on the presence of barium in the plants and the Bureau of Animal Industry, 
Washington, D. C., recommends the following treatment: for cattle, strychnin 
in doses of three-twentieths to four-twentieths of a grain daily, administered 
hypodermically; for horses. Fowler’s solution of arsenic in half-ounce doses 
daily in the drinking water or in the grain. This treatment should be continued 
for nt least a month. To correct the constipation which is almost universal in 
locoed animals, magnesium sulphate (F.psom alt) may be administered as a 
drench in two-ounce doses. Epsom salt may also serve to some extent us an 
antidote to the poison produced by the weeds. Beneficial results have also been 
obtained by giving horses daily a drench containing two ounces of Epsom alt 
with ten drops of dilute sulphuric acid, ami by giving cattle tri-wcekly three 
or four ounces of Epsom alt with a proportional increase in the quantity of 
dilute sulphuric acid. 

As the foregoing treatments arc in the experimental stage, the Bureau of 
Animat industry of Washington. D. C.. would be glad to receive reports from 
their use. 

The value of keeping stock away from these poisonous plants is indicated 
in some investigations that have been carried on by the Bureau of Forestry and 
the Bureau of Plant Industry. In many cases the ranges are becoming practical- 
ly useless on account of these poisonous plants and if used the losses are so 
heavy as to materially reduce the profits of the business. In the Manta Forest 
Reserves in Utah for instance, it was found that the death of sheep was due to 
their browsing upon the chokechcrry. Certain portions of the old trail were 
abandoned, and along other portions the chokechcrry bushes were cut out. The 
method of handling the sheep was also changed. Instead of large bands which 
could be moved but slowly, smaller bands were trailed, and so far as possible 
they were allowed to fill up on healthy forage before entering the dangerous 
area. The trail was also improved wherever practicable and by this means it 
was possible to get the sheep through in much belter shape and with little or 
no loss. The Department has also, in some instances, adopted the plan of 
flagging the area in which these injurious plants occur. 

This is a disease of sheep and horses especially, caused by 
Lupinoais. eating the seed* and straw of the lupine. Cattle and goats arc also 
susceptible and the dog has been poisoned experimentally. There 
are many species of the lupine growing in various parts of the United States, 
although the yellow lupine U.upinus luteus ) is the most toxic. The nature 
of the toxic agent found in the lupines has not as yet been determined. 
Arnold and Schncidemuhl succeeded in isolating a chemical poison and 
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gave to it the name lopinotoxin. They described its physical properties but 
failed to determine its chemical composition. Attempts to associate a fungus 
with the plant have failed. Lupinosis is characterized by jaundice, acute 
yellow atrophy of the liver, and parenchymatous inflammation of other in- 
ternal organs. 

Symptoms in Sheep. The disease appears in either the acute or chronic 
form, depending upon the amount of poison ingested. These two forms have 
been experimentally reproduced by giving carefully regulated amounts of 
lupinotoxin. 

In the acute form the disease appears suddenly. There is loss of appetite, 
fever, hurried and difficult breathing, rapid pulse, stupor, vertigo, and not in- 
frequently swelling of the lips, ears or face. The initial temperature may be 
as high as 104° to 106° Fahr, but is intermittent and gradually falls just 
before death. The pulse may reach 130 per minute and the respirations ICO. 
A bloody froth may issue from the nostrils. Icterus which may be detected in 
the conjunctiva and the urine, usually appears on the second or third day. In 
certain cases this latter symptom fails to manifest itself and therefore is not 
constant. There is grinding of the teeth and sometimes trismus. The animal 
apparently prefers the rccumltent position, extends the head on the ground and 
seems entirely oblivious to all surroundings. At first there is constipation, the 
faeces being hard and scanty and covered with yellow mucous. Liter diarrhoea 
may set in and the excreta be tinged with blood giving them a dark brown 
color. Emaciation develops rapidly. In case of recovery the symptoms grad- 
ually abate and improvement takes place slowly. Cachexia is a common sequel. 
In the chronic form the symptoms are not so violent. Jaundice may be en- 
tirely absent and emaciation and anemia may be the chief signs. Inflammatory 
tumefaction of the lips, eyelids, and ears with the formation of ulcers and 
scabs is described by various writers. 

Course. Death may supervene within twenty- four to forty-eight hours, 
although frequently the disease lasts four or five days. The immediate cause 
of death is rapid emaciation and extreme weakness. Horses contract the dis- 
ease from eating oats contaminated with the seeds or from eating the straw 
of the plant. The symptoms which they manifest are essentially the same 
as those above described. Horses seldom die from the effects of lupines. 

Lesions. The cadavers are emaciated and decompose rapidly. The muscles 
arc of a grayish yellow color, the fibers having become fatty and having lost their 
striations. The subcutaneous tissue of the abdomen and the omentum and 
mesentery arc yellowish. The most important lesion in both the acute and 
chronic forms is found in the liver. The alterations in this organ are those 
of acute hepatitis. The liver cells have become swollen and granular on ac- 
count of the parenchymatous change, or they may be more or less completely 
degenerated into fat The gland is soft and friable and may be somewhat 
swollen. The interlobular connective tissue is greatly increased in amount due 
to inflammatory hyperplasia. In the course of a few days the liver under- 
goes acute yellow atrophy as a result of the absorption of the degenerated cells 
and the contraction of the hyperplastic stroma. In the chronic form the 
changes are those of chronic interstitial hepatitis. The icterus is of hepatic 
origin and due to catarrh of the bile ducts. The gall bladder is distended with 
bile and its lining membrane is congested and swollen. The kidneys and blad- 
der may show changes, more or less marked, due to inflammation. The blad- 
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der is, as a rule, empty. In the digestive tract we observe frequently yellowish 
discoloration of the mucosa, hemorrhages in the small intestine with catarrhal 
lesions of the entire canal. The heart is pale and friable and the blood which 
it contains is dark and thick. Capillary hemorrhages are quite generally ob- 
served throughout all of the tissues. 

Treatment. This is chiefly preventive since there is no specific antidote. 
Attempts should be made at once to prevent further absorption of poison by 
administering some acid as acetic or hydrochloric, well diluted with water. 
Alkalis should be strictly avoided as the poisonous principle is very soluble 
in alkaline solutions. It is advisable to evacuate the bowels by giving a purga- 
tive, preferably oil. Potassium permanganate is recommended by some as an 
antidote. Further than this the treatment is entirely symptomatic. (Stuhr). 




Fig. 11. A. Larlnpur (Dilfhininm interne). B. D. Carolinianum. Larkspur poison- 
ing {Dtlpkinosit) is caused by *arious species of Delphinium. A. U. S. Dept. Agrl. 
fl. Ada Hayden. 




CHAPTER VII 



•OSLPHtNOSlS, LATHYJUSMUS (LATHYRISSl ), ACONITISM, VERATR1SM, UMBRLLirERAg, 

CDNIUM, OCUTA. 

The purple larkspur ( Delphinium Mensiesii D C.), and 
.Delphinosia. other species which are found in the northwestern part of this 
country and especially in Montana are plants very dangerous to 
•stock- Drs. Chesnut and Wilcox have proven the toxicity of the above species 
toy direct experiment and have called attention to the serious losses which they 
•occasion annually. 

The latter experimenter has fatally poisoned a yearling lamb within two 
hours by administering, per os. the extract made from less than an ounce 
•of the dried leaves. The weed appears early in spring, in advance of the 
forage plants and it is during this period that the greatest harm results. The 
poison is found both in the leaves and the roots although the latter are not 
frequently eaten on account of their woody fibrous nature. The poisonous 
principle has not been isolated. Cattle and sheep are most susceptibly although 
.horses frequently suffer. 

Symptoms. The first indication of poisoning is a general stiffness and a 
straggling gait, especially in the posterior limbs. Walking appears to lie diffi- 
cult, and is evidently painful. At this stage the pulse and respiration arc much 
depressed, and the temperature is lowered. The appetite is retained in most 
cases until the appearance of the final stage of the poisoning. This is man- 
ifested by irregular muscular twitching of all of the muscles which finally be- 
comes frequent and violent, and by incoordinate movement. There are attempts 
■at vomiting and the animal froths at the mouth. Finally all of the muscles of 
the body contract spasmodically, the animal falls and dies in violent spasms. 
The pulse and respiration become very weak and rapid just before death. There 
is no aberration of the special senses. The course of the poisoning is quite 
rapid and death usually takes place within a few hours. 

Lesions. The direct cause of death from larkspur poisoning is probably 
failure of respiration due to paralysis of the centre and the alterations there- 
fore are those of asphyxia. The lungs arc congested and dark-colored and the 
•right heart, veins and capillaries arc distended with dark colored blood. Other 
•organs and tissues are normal with the exception of the general venous and 
•capillary congestion. 

Treatment. Potassium permanganate is the chemical antidote and should 
toe given as early as possible in doses of fifteen to twenty grains to horses, 
thirty to fifty grains to cattle, and five to ten grains to sheep, dissolved in 
a copious amount of water. To combat the extreme depression of the cir- 
culation and respiration, atropin sulphate has proven very efficacious. Even 
after the final convulsions have begun this drug has been of good serrice. 
It should be hypodermically administered in doses of three-fourths to one 
grain to the larger animals and one-twentieth to one-fifteenth of a grain to 
sheep. In the late stages sheep should be given as much as onc-sixth to one- 
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fourih of a grain. In the convulsive stage when there is impending failure of 
respiration, inhalations of ammonia may be resorted to with good results. 

A feature of the treatment quite as important as the medication is the 
care of the animals. Complete rest and freedom from excitement are very 
essential since exercise or fright is likely to induce fatal spasms. 

Finally the danger from poisoning can be largely obviated by preventing 
access to the young plant in the early spring. 

In ancient times, this disease was quite common. aiTecting 
Lathyrismus. both man and the horse. It is very frequent today in Spain. 

Italy, Russia, and India. 

Etiology. It is caused by eating bread made of flour derived from some 
specie* of Lathyrus or Vetch (L. Cieera, L. Clymenum, or L. salivus), or, in 
case of horses, by the consumption of Fodder Pea. The seed* of these species 
contain a toxic substance formed without the action of bacteria. Man, the 
horse and the pig are subject to this disease. 

Symptoms. In domestic animals, the symptoms are debility of the rear and 
lower extremities, producing motor paralysis. In lower animals, the normal 
functions of the larynx become impaired because of paralysis. 

Treatment. Change of fodder, providing good food, application of massage 
and electric treatment. 
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Prognosis. Fatal cases are not frequent. 

Post-mortem. The ganglion cells of the anterior horns are atrophied; also 
the recurrent nerves and the muscles of the larynx. 

(Adapted from Friedberger and FrOhner). 

Various species of aconite (Aeonitu »>) are known to be 
Aconitism. poisonous. One species, the Aconitum Sapellus, has long been 
used in medicine. The most common specks in North America 
is the Columbia Aconite {A. eolumbionum), which is found in the Rocky 
Mountains and on the Pacific coast. Several other species occur in North 
America, one extending into northeastern Iowa; the European Aconite (A. 
Napellus) is frequently cultivated in gardens. Cases of poisoning arc largely 
due to the administration of over doses in medicine. In the Rocky Mountains 
accidental poisoning among live stock is confined to animals that graze at higher 
altitudes. All parts of the plant are poisonous; one tenth of a grain of the 
drug is a poisonous dose for some animals. The smallest fatal dose recorded 
in man is a teaspoonful of the tincture of aconite, which is equivalent to about 
XXX gr. of the crude drug. The minimum lethal quantity is 1-16 of a gr. for 
man. 

Symptoms. The effects of the poisoning arc a tingling sensation on the 
end of the tongue, which shortly gives rise to a burning sensation followed by 
pronounced constriction in the throat. It reduces the pulse and frequency of 
the cardiac pulsations. The action of the heart is lessened and the pulse 
is weak, irregular and intermittent, at first slow and then rapid; tingling and 
prickling over the entire body is characteristic; vision is confused, there are 
abdominal pains, vomiting and diarrhoea. Death is caused by the stoppage of 
respiration, hut is preceded by numerous twitching*; in the case of the horse 
the animal falls and is unable to rise. The symptoms arc different in cats and 
rabbits. 

Treatment. No specific antidote is known, hut physicians use atropin or 
digitalis and nitrite oi amyl. The stomach should, however, he evacuated at 
once; cardiac and respirativc stimulants are given subcutaneously. 

The Hellebores belonging to the genus Veratrum arc common 
Veratrism. in the mountain regions of the west and one species is abundant 
in the cast. They are found in swampy places, in wet meadows 
and along brooks. The most frequent cases of poisoning come through the 
administration of the drug; although in the Rocky Mountains considerable 
quantities of the plant are consumed by sheep where grazing is close. All parts 
of the plant arc poisonous although the root is more poisonous than the seeds 
and leaves which contain several alkaloids. 

Symptoms. Veratrin is a powerful irritant and when inhaled in minute 
quantities produces sneezing. When injected under the skin it causes restless- 
ness, when consumed in large quantities it produces salivation, frequent vomit- 
ing with purging pain, and collapse, the temperature falls. Veratrin is a 
drug poisonous to the motor and sensory nerves. Death is caused by paralysis 
of the heart; 1/16 of a grain has produced alarming symptoms in man and 1 
gr. injected subcutaneously produces poisonous symptoms in a horse. 

Treatment. The stomach should be emptied immediately, then give stim- 
ulants, such as brandy ami strong coffee. 
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The Cowbane (Ciexto maculata) and related species l>c- 
Poiaoning from long to the Carrot family. The Cowbane is common in low 
Umbelliferae. grounds in the Northern States and in the Rocky Mountains; 

another species (C. ta^ans) occurs on the Pacific Coast; and 
a third species (C. buibiftra) is a common bog plant in the Northern States. 

The Cowbane is frequently mi«-eallcd Wild Parsnip. The latter, however, 
has a conical root and is the feral form of our cultivated species, and, although 
it may be somewhat injurious, as indicated elsewhere, is not poisonous like 
the Cowbane (CukIj mosulolo). 

Cowbane is a smooth, marsh perennial plant from 2-5 feet high, with 
fleshy, fascicled roots and a pungent odor; leaves arc pinnatcly compound with 
coarscly-scrratc leaflets; flowers arc white and small; fruit broadly ovate to 
oval and small. The European species has long l»ceii recognized as poisonous. 
Many eases of poisoning of man and lower animals by this plant are on record. 

Cases of poisoning of children by Cowbane arc not of infrequent occur- 
rence) several being reported each year in the daily press. 

The following item appeared in the Dcs Moines Register and Leader of 
May 23, 1909, and is but one of many that have come under the observation of 
the writer during the last twenty years. 

Boone, May 22.— "Virgil Hyatt, a high school hoy, was poisoned last night 
while walking to the Ledges, a summer resort near Boone. He fell to tin* 
ground unconscious, and a companion carried him to a nearby farm house, 
and summoned metlic.il aid and his mother from Boone. The trip was made in 
an automobile at record breaking speed. The boy was brought to a hospital 
here (Boone) but died just as he was being carries! into the institution." 

It seems that the young man, while walking across a plowed field with a 
companion picked up some of the weed whose roots had been exposed and ntc 
freely of them. In an hour he complained of illness, and fell into the creek 
from which his companion rescues! him. However, as reported above, all at- 
tempts to save his life were unavailing and he died from convulsions in a 
few hours. 

As a sequel to the above, the daily papers of June 3. of the same year 
report a second «leath in the same locality from the same cause. In this ease 
a young man who was sent to secure some of the weed for examination, be- 
came poisoned in some way. possibly hy the juice of the plant coming in con- 
tact with some abrasion of the skin. The lad died after a short illness, having 
shown symptoms similar to those of the previous case. 

Symptoms. The first symptoms are pain in the bowels, urging to ineffectual 
attempts to evacuation, burning in the stomach, nausea, vomiting, tetanic con- 
vulsions which may be severe resembling linn* produced by strychnin, or 
there may be coma without convulsions 

Dr. Hazcltinc says that, in one case, he found the patient “showing con- 
vulsive agitations consisting of tremors, violent contractions and distortions 
with imperfect relaxations of the whole muscular system, astonishing mobility 
of the eyeballs and eyelids, with wide dilated pupils frothing at the mouth 
and nose mixed with blood, and, occasionally, genuine, violent epilepsy." 

The convulsive agitations were so violent that the pulse could not be ex- 
amined with sufficient accuracy to determine its character. There is a profuse 
sweat. In fatal eases, the respiration is stertorious the pulse small, and the 
face cyanotic. Not many cases among animals have been recorded. In a ease 
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reported to the writer by an Iowa farmer, a cow which had eaten freely of the 
roots, fell into a spasm when brought into the barnyard. The animal, how- 
ever, rose, walked one hundred feet and fell again, got up again, walked about 
thirty rods, fell and died in about thirty minutes. In a second case, a yearling 
owned by the same man had been in good healthy condition but began to dis- 
play the same symptoms and died in twenty minutes. 

Dr. E. S. McCord, on September 31, of the same year, gave an old horse 
six drachms, hypodermically, of a strong decoction of the root. In fifteen 
minutes the animal showed uneasiness; pulse was full and fast; in a short 
time the animal laid down, and the pulse decreased; the horse was in great 
pain and kept moving the extremities; the pulse was weak but the palient 
finally recovered. The botanist of the Oregon Experiment Station found that 
the root has less of the toxic substance in the summer than in the winter and 
spring, which may account for the failure in this last case to produce death. 
In frogs, frequency of breathing is increased, tetanic convulsions follow, grad- 
ually paresis of the extremities, and lastly full paralysis and death. Cicutoxin, 
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the characteristic poison of Ckuta, acts especially upon the medulla oblongata; 
the brain and spinal cord arc merely secondary seats of its action. 

Treatment. The stomach should be effectually evacuated by the use of the 
stomach pump or by a strong emetic. External and internal stimulants such 
as whisky should be applied; anaesthetics and narcotics used to control the 
spasms; hypodermic injection of morphin aids in recovery. It usually hap- 
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pens, however, that the veterinarian or physician is called too late to ac- 
complish much. 

The Poison Hemlock (Coin's* maculalum) is indigenous to 
The Poison Europe and has long been known as a poisonous plant. It is 
Hemlock, a fetid smelling herb from 2-5 feet high, with a spotted stem, 
compound leaves, and small, white flowers in umbels. The plant 
is not uncommon in waste places in the East and in the Rocky Mountains, 
especially in Utah. It has long been used as a poison. 

Symptoms. In lower animals, there is observed a dilatation of the pupil, 
followed by weakness of the limbs, passing into paralysis; labored respiration, 
frequency of breathing diminished, heart action irregular; death preceded by 
convulsions. In man, there are weakness in the lower extremities, staggering 
gait, in two hours paralysis of upper and lower extremities and slight con- 
vulsions; death occurs in a few hours usually caused by cessation of respiration. 

Treatment. The stomach should be evacuated by means of a pump or 
tube; or a hypodermic injection of 4-5 drops of a solution of apomorphin 
given; or emetics of sulphate of zinc or mustard administered. The tempera- 
ture of the body should be kept up by hot applications. 

Stimulants may be given, and, if necessary, artificial respiration applied. 
As a drink, strong tea, tannin, or any harmless vegetable decoction containing 
tannin may be administered. 




CHAPTER VIII 



FISH AND ARROW POISONS, HYDROCYANIC POISONING— TOX ALBUM INS— BLACK LOCUST, 

. CASTOR OIL, AND JEQU1UTY. 

Fish and arrow poisons have played an important part 
Fish and Ar- with the aborigines of all countries and they are still used 
row Poisons, to a considerable extent by primitive people. Thus Merrill 1 
mentions the use of the Antiaria toxicaria in the Philippines 
and other plants used in the same way which are being worked up by Dr. 
R. F. Bacon. 

Radlkofer* some years ago published a long list of plants which arc used to 
poison fish, and added a history of the earlier literature. He lists some 154 species 
which have been used in various parts of the world for this purpose and these 
plants belong to the following orders ami genera. The species are listed under 
the poisonous species in another part of this work. 

Dillcniaccac ( Tetraeero), Menispermaceae (Anamirta, Abuto, Packygont ) ; 
Cruci ferae (Lepidium), Capparideac ( Cleome ), Bixaccac (Pongium, Hydno- 
carpus), Ternstroemiaccae ( Caryocar ), Tiliaceac (Grervia), Meliaccae (IPo/- 
xurii) ; Chaillctiaceac ( Chailletia Tapura); Rhamneae (Gouania) ; Snpindaccac 
(Strjania, Paullinia, Sapindus, Dodonaea, Harpullia, Mayonia ) ; Hippocnstnncne 
(Pavia); Lcguminosac (Tepbrosia. Millelia, Orobus, Abrus, Centrosema, Cli- 
loria, Camptostma, Plutseolus. Lonehoearpus, Derris, Piscidia, Botvdichia, Cas- 
sia, Bauhinia, I.eueaena, Albissia) ; Myrtaccae ( Barringtonia , Gustovia ); Com- 
posite (Clibadium, Icblhyolhere) ; Campanulaceae (Tupa); Ericaceae (Rhodo- 
dendron)', Pritnulaccae (Cyclamen); Myrsineae (Atgiceras, Jacquinia); 
Sapotaccac (Russia) ; F.bcnaccac ( Diospyros ); Apocyncac (Melodinus, Thcvctia, 
Cerbera, Aspidosperma) ; Loganiaceac (Duddleia, Slrychnos) ; Solanaceac (Hy- 
oscyamus, Nico liana) ; Scrophularineac (yerbascum. Digitalis); Biguoniaccac 
(Bignonia, Tccoma, Jacaranda); Labiatae ( F.rcmos tac hys ) ; Chcnopodiaceac 
(Chenopodium) ; Polygoneac (Polygonum); Aristolochiaccae (Arislolochia) ; 
Piperaccae (Piper) ; Thymclacaceae ( Daphne , WUkstroemia) ; Euphorbiaccae 
(Euphorbia, Phyllanlbus. Securinega, Piranhea, Croton, Joannesia, Manihot, 
Jatropha, F.xcoecaria, Hura); Conifcrac (Taxia); Liliaceae (Vtratrum). 

Ernst 0 lists only sixty species that are used as fish poison. There must, 
however, lie considerably more as indicated by Radlkofer. 

W. M. I. Brost Pauwels • in his contribution on the Surinamic fish poison- 
ing 5 contributes an interesting article on the subject. 

Pauwels who made an investigation of Nekoc (Lonchocarpus viola- 
rewt) states that it is a powerfully toxic substance. He found that Nekocid 
will poison fish in proportion of 1,5,000,000, and that a second substance B. 

1 Philip. Jourr. of Sci. 2:111, Sect. C. 

* Sit*. Math-Phy*. (law k. b. Alod. d. Wbs. Muncben.. 1886. 379. 

a Meraurio Bot. el Kmbarbaitar o w la Peso por media de Plantis reneno*a*. 

« BiidraRe lot de Kennis der Surtnaaimsche YMckvergiften. M. Greshoff ha* likewise 
published a number of works on fish poisoning plants. 

5 Hari and Swatters four.d in the PistUia Erytkrino pisddin C,»It«O t , and Greshoff 
found in Pathyrhxs us a*gn!a:*s, packyrhirid C»11»Q, (OCO,)*. 
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Nekoeid will poison fish in proportion of 1-10,000,000. The poison will take ef- 
fect in one hour. The water poisoned with the substance will cause the fish to 
make an effort to get away irom the poison, they are in a horizontal position, 
breathe heavily, come to the surface of the water and try to jump out and finally 
breathing becomes increasingly difficult and at last they turn on their backs anil 
die. 

Under poisoning from cherry, sorghum and a few other 
Hydrocyanic plants, an account has been given of poisoning from hydro- 
Poisoning. cyanic acid. It may be convenient to bring together some of 
the plants from which the very poisonous substance, prussic 
acid, has been obtained. 

Maurits Grcshoff of the Colonial Museum in Holland has taken tile pains 
in a paper on Cyanogcncsis to give the distribution of Prussic acid in the vege- 
table kingdom, the Hydrocyanic acid being found in a great many different 
plants. The following list gives the orders in which this substance occurs. 

Ranunculaccae (Aquilcgia vulgaris, Thalictrum aqutlcgi folium). Berbcri- 
daccac (Nandma domestica). Cruciterac ( Lepidium sativum), Bixaccac (Gyno- 
cardia odorala, Hyduo car fuss venenata. Kiggelaria africana, Pangium edule, 
Ryparosa cassia, Taraktogeuos Blumei. Trichadenia seylanica ) ; Stcrculiaccac 
(Slerculia) ; Tiliaceae (Echinocarpus ) ; Linaccae (Linum usitatissimum ) ; 
Rutaccac ( Citrus medico); Dichopctalacrac ( Chailletia cymosa ); Olacaccac 
(Ximenia omrricona ); Cclastraccac {Kurrimia seylanica); Rhamnaceae (Rham- 
nus Prangula ); Sapindaceac (Cupania. Sekleichera trijuga) ; Anacardiaceac 
(Corynocarpus laevigata ) ; Leguminosae-Papiliociaccac (Lotus orobiscus, In- 
digo f era yalegoides, Phaseolus lunatus, I'icia saliva, Dolichos La blab ) ; 
Ronaccac (Amelanchier vulgaris, Chomoemclet. Coloneaster integerrima, Cratae- 
gus Oxyacantha, Eriobotyra faponica. ,\’u ttollia eerasiformis, Osteomeles, Pho- 
tinia, Pyrus, P run us Amygdalus, Pygeum afrieanum. Spiraea Aruncus ) ; Saxi- 
fragaccuc ( Ribes aureum) ; Combretaceae ( ICotubretum constrictum) ; Myrt- 
aceae (IPsidium montanum) ; Melastomaccac (Mcmccylott); Satnydaccae 
(Homalium) ; Passitloraccac (Possiflora quadrangularis. Tacsonia) ; Caprifoli- 
accae ( Sambucus nigra); Rubiaccae ( Plectronia Jieocca) ; Cotnpositae ( Char - 
dinia xeranthemoides, Xcrauthemum annuum); Sapotacrac (Isonandra, I.ucuma 
bonplandia, Paycna lalifolia ); Asclcpiadaccac (Gymnema latifolium); Convol- 
culaccac ( Ipomoea disseeta) ; Bignoniaccac (Osmohydrophora nocturna) ; 
Euphorbiaceae (Pridelia ovata, Elaleriospermum Tap os. Hevea brasiliensis, Ja- 
tropha augustidcus, Manihot utilissima. Riciuns communis) ; Urticaccac (Sponio 
virgala) ", Araceae (Arum moculatum, Colocasio giganlea, Cyrtospcrma lasioidcs, 
Lasia aculeata) ; Gramincac ( Glyceria aquatico. Panic um. Sorghum vulgare, 
Stipa hys tricing) ; Fungi (Hygrophorus ogalhosmus. Marasmius or cades, 
Phalioto radicosa, Russula fattens). He makes the following statement with 
regard to the presence of this substance in plants: 

“Many plant physiologists in Europe, with more experience with Prunus or 
amygdalin than with the tropical Pangium, incline to the view that hydrocyanic 
acid in these plants has nothing to do with cither the building-up or the break- 
ing-down of proteids, but that this substance is made by the plant from sugar 
and nitrate by a special process, and serves no other purpose than to defend 
the plants against the attacks of animals. It is above all the incompleteness of 
our physiological knowledge which makes decision between these theories 
difficult. 
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"In the study of this question it is important to remember the possible ( 
diversity 1 of origin of this body, and every cyanogenetic plant will be required 
to be examined on the lines laid down by Treub.” 

The wide distribution of glucosides that yield hydrocyanic acid is evident 
from the list above. Dunslan and Henry 1 discovered three glucosidcs, dhurrn i 
C Jt H 1T O f N in the common sorghum, loituin C r ,H ai O J# N in a species of 
lotus of Egypt and phaseo-lunatin C 10 H, t O,N in wild beans of Phauohu 
lutuilus, the common lima bean. Brunnich * attributed death from the feeding of 
immature sorghum to dhurrim. Power and Lees* isolated from the seeds of 
C'yHotardaiit odorata a glucoside to which they gave the name gynocordin 
Ci„H, t O t N. All of the above glucosides yield on hydrolysis, hydrocyanic acid. 
The most important and best known of all the glucosides that yield hydro- 
cyanic acid is amygdalin. 

Greshoff discovered an amygdalin-like glucoside in two tropical trees, 
PygtMM parviflorum and P. h ii folium. The same author found glucosides. 
in a member of the milkweed family AscUpidoecat. The Pangium eduls of the 
tropics contains a large quantity of a glucoside capable of being converted into 
hydrocyanic acid and a large amount can be prepared from a single plant. The 
Hydnocarpus inebrious also contains a large quantity of a glucoside which 
yields hydrocyanic acid. It is used to destroy fish. The common linseed cake 
contains a glucoside which yields prussic acid. Francis found prussic acid in 
the sweet cassava root, .016B per cent, and in the bitter cassava .0275 per cent. 

It is well known that fresh hitter cassava root is hitter poison. The above 
facts are brought together by Blyth in his work on poisons and may be con- 
sulted for more of the details. 

The statistics on poisoning seem to indicate that it occupies third place 
among poisons in the order of frequency in Great Britain. In that country 
there arc about forty deaths annually from this poison according to Blyth. It 
is responsible for the loss of a great many cattle in sections of the country 
where the wild cherries arc abundant ami also from sorghum poisoning. It 
is frequently used for criminal poisoning, at one time more frequently than now. 
It is nearly always taken by the mouth into the stomach, but occasionally the 
vapors produce death. It is generally used by Entomologists to kill insects. 

Blyth gives the symptoms of poisoning as follows: Cold blooded animals 
require a larger relative dose than warm blooded animals except the birds 
which arc slightly less sensitive but the action is essentially the same. Hydro- 
cyanic acid acts in two ways: 

I. It profoundly interferes in the ordinary metabolic changes in animals. 
2. It causes a paralysis of the nerve centers. 

Normal blood decompoaes with great ease hydrogen peroxide Into oxygen and water. 
it it is normal venue blood and a UttW hydrogen b added it become* bright red. but if a 
trace of prussic acid be present it ia a dark brown color. 

The blood corpuscles lose their power of conveying oxygen to all parts 
of the system and asphyxia results. The main symptoms in animals are as fol- 
lows: 

The main differences between the symptoms induced in cold-blooded and warm blooded 
animals, by a fatal dose of hydrlc cyanide, arc aa follow#: 

The respiration In frogs is at first somewhat dyspooeie, then much slowed, and at length 
it ceasea. The heart, at first slowed, later contracts irregularly, and at length gradually 

i Proc. Roy. Poe. Ixriii and lxxli (Sec Blyth " Poisons “ p. 201). 

S lb.. Ixxxiii. (See Blyth “Poisons" p. 20*t 

a Journ. Cham. Soc. lxxxi*. (Sec Blyth “PoUona" p. 204). 
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Mop*; but it may continue to beat for several minute* after tbe respiration ha* erased. Hut 
ail these progressive symptoms are without convulsion. Among warm-blooded animals, on 
the contrary, convulsions are constant, and the sequence of tbe symptoms dyspnoea, slowing 
uf the pulse, giddiness, falling down, then conmlsions with expulsion of tbe urine and faeces. 

When the dose is short of a fatal one, the symptoms are as follows: Evident giddiness 
and distress; the tongue is protruded, the breath is taken in short, hurried gasps, there is 
salivation, and convulsions rapidly set in, preceded, it may be, by a cry. The convulsions 
pass into paralysis and insensibility. After remaining in tbs state some time, the animal 
again wakes up, a* it were, very often howls, and it again convulsed; finally, it sinks into n 
deep sleep, and wakes up well. 

Dr. K- Winslow in his work on Veterinary Materia Medics ami Thera- 
peutics, gives the Toxicology of Hydrocyanic Acid as follows: "Three stages may 
be distinguished in fatal poisoning. l ; irst : a very short period elapses before the 
symptoms appear. There are giddiness, difficult breathing, and slow pulse in this 
stage. Second: the pupils dilate, vomiting may occur, and tbe animal utters loud 
cries. Spasmodic detacation, micturition and erections may lie present, with con- 
vulsions anti unconsciousness. Third: the last stage is characterized by col- 
lapse, spasms, general paralysis and death. The subacute form of poisoning 
may ensue and prove fatal, or, owing to the volatile character of the drug, 
complete recovery may take place within one-half or three-quarters of an hour. 
Occasionally dogs continue to be paralyzed for several days and get well. 
The minimum fatal dose recorded in man is 9/10 of a grain of pure acid, or 
about 50 drops of the medicinal solution. Four to five drachms of the diluted 
acid frequently, but not invariably, cause* subacute poisoning and death, in 
horses, within an hour. One or two drachms of the pharmncopoeial prepara- 
tion usually kills slogs within ten minute*." 

Poisoning from Toxalbumins. Rlaek Locust. Ficinus and Abrus. 

In recent years much work has been done with a class of poisons, known as 
toxalbumins. These are of especial interest because many of the bacteria pro- 
duce such poisons. Some of the fungi responsible for "forage poisoning" pro- 
duce, it is thought, toxalhumins. In recent years a number of cases of horse 
poisoning from Black Locust bark have been reported. The poisoning from 
castor oil bean (Ficinus) and from Abrus arc also of this class. 

Castor Oil Seed and Abrus. One of the best known of the toxalbumins 
is that occurring in the castor oil seed, known as ricin. This albuminous sub- 
stance is very poisonous, more so than strychnin and prussic acid. Ricin 
coagulates the blood. Bf>*th in his work on poisons states: 

It c**tor-o<l iced* arc eaten, a portion of tke poison is destroyed by the digestive processes; 
a part is not tl.ua destroyed, but it absorbed, and produce* in the blood vessels its coagulating 
property. Where this take* place, ulcer* naturally tom. because isolated small areas are de- 
prived o( their blood supply. The*e area* thui becoming dead, may be digested by the gastric or 
intestinal fluid*, and thus, week* after, death may be produced. Tbe symptom* noted are nausea, 
vomiting, colic, diarrhoea, tenesmu*. thirst, hot tkin, frequent pulse, sweats, headache, jaundice, 
and death in convulsion* or from exhaustion. Animal* may be made immune by (ceding them 
carefully with small dose*, gradually increased. 

The post-mortem appearances are ulecration in the stomach and intestine*. In animal* the 
appearances ol haemorrhagic gastroenteritis with diffuse nephritis, haemorrhage* in the mesen- 
tery, and so torth have been found. 

A toxalbumin also occurs in the Jequirity seed (Abrus prccatorius) which 
causes similar effects and symptoms. That the poisons are not the same have 
been shown by experiments with animals- It is known that animals may become 
immune by repeated doses of Jequirity against obrin and the principle oi castor 
oil does not produce immunity against abrin, nor does abrin confer immunity 
against the ricin of the castor oil bean. Tbe abrin when applied to the con- 
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junctiva causes coagulation in the 
vessels and a secondary inflamation. 
The disease is known as Jequirity 
opthalmia. More details in regard to 
the poisons of these plants are given 
under the plants of the families in 
which they occur. 

Black Locus I Poisoning. The 
Black Locust which is commonly 
planted as an ornamental tree has 
in a number of instances caused 
death. 

Dr. Waldron in the American 
Veterinary Rcwicw, writes thus of 
locust hark poisoning, referring es- 
pecially to the beating of the heart 
of a horse that had been poisoned by 
the locust lark. This beating shook 
the horse and could 1m* heard outside 
the stable. 

The ■'*'ind wit c»u.c<1 by the action of 
the diaphragm. I « wa» greater when the rib* 
were at their fuller expiation and could be 
heard m»it di.tinctly at a di. time of ten feet. 
1 tried to locite or nther find out whit pro- 
duced the sound, but In that 1 am at ignorant 

-.■Si. ‘Via susrL < 5ss* jrs ; l,,r i 

commerce, and alio contain in acrid pobon. <«•">»*• h'tched it the mill, It wi. found 
(Chestnut, U. S. Dept. Agr.). that the driver had tied them to ■ young lo- 

cust tree that had been cut down a few year* 
before. This was a sapling of about four inches in diameter and hid probably made n very 
rapid growth and the bark, from this reason was tender and easily peeled They. had done 
a good job of peeling, but as they had their hits in they were not able to swallow much. 
The poison obtained from this bark h. in my opinion, the cause of the trouble. 

L>r. Waldron says that the symptoms otherwise are about the same as 
d.OAc occurring in cases of belladonna poisoning and arc about as follows: 

Cxtreme lassitude, which includes almost imperceptible pulse and which, when found, is 
weak and prolonged: respiration less than normal by one-thii^ and sonorous; temperature 
normal; no pain, no appetite, mucous membrane congested, of a blue, rusty, or yellow color. 
Mucous membrane of the mouth some swollen, caused by tbc congestion of the capillaries; 
slight ptyallsm, and above all. the dilation of the pupil of the eye; in fact I should judge, 
we have nearly the same symptoms we get in belladonna poison. 

He also says that he had not known before that locust bark was poisonous 
and although he had searched for literature upon (he subject had found but 
one reference, that being in the U. S. Pharmacopoeia .which records a case re- 
ported in Jan., 1887, when 33 children were said to have been poisoned by chew- 
ing locust bark. In mild cases there were “flushed faces, dryness of the throat 
and mouth, and dilation of the pupils. In severe cases, were added epigastric 
pain, extremely intermittent heartbeats, and stupor.” It is evident from the 
fact that there is not much literature on the subject that such poisoning does 
not occur often. 



Dr. H. S. Murphy has kindly contributed the following case on locust bark 
poisoning: 

Anamusis: Gray marc twelve years old. pregnant ten months, has been at light work 
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continuously, i» driven to town afternoon of March 31, and tied to a locust tree which ia 
6-8 inebea In diameter; owner noticed that animal had peeled bark from tree also notice^ 
animal pant on road home. Anorexia and stupidity were all owner noticed until 8 p. in. 
when a faint noise was beard this gradually grew worse until I arrived at 7 a. m. April I. 

Symptoms: I. Animal stands back from manger with legs wet I apart resting nose and 
mouth on floor, most of Ibe time, a part of the lime bead b held 18-24 inches from floor. 

2. A continual “thud" b heard which b cot synchronous with respiration but is 
synchronous with a vibration of thorax. 

3 . Animal will not obey command* and when pushed over in stall loses balance and 
nearly falls. 

4. Fetus ia seen kicking in mate's left hypo-ckondriac region. 

5. Temperature 99.C Parb. 

6. Pulse 54 full, bounding. 

7. Respiration. 14. very feeble. 



Cowers 



8. Mucous membranes dry, very yellow a dirty yellow (in dbtinction from bright yel- 
low of Icterus) swollen, only moderately sensitive (probably due to general depression). 

9. Intense dilation of pupil. 

10. No evacuation of feeea; auscultation reveals paresis of bowels; ropy urine b passed. 

11. Internal cause of thud was determined as due to heart beat In the following manner: 
1. Pulse over maxillary artery is synchronous with "tlud" and thoracic vibration. 2. 
Owner counts aloud while auscultation of heart it conducted and heart beat is synchronous 
with thud. 3. Auscelatioa of heart and radial pulse are synchronous, also heart sounds are 
mulled but very loud. (Palp Station). 

Treatment: (Symptomatic) % gr. of Digitalis (P. D.) every fifteen minute* subcutao- 
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eously until four doses are liven. alto { ! potassi icelsdum ii riven p«r orem at once and the 
following prescription left. 

E* Strycbnlni sulphatu | r. IV. 

Fid. ext. difitali* (I. 

Potassl iodidun 11. 

Aqua {XVI. 

Sir.: A table *poon full every 2 hour*. 

Result: After the second hypodermic was riven a sl«g»t improvement noticed ( lessening 
In force and frequency of thud. which was quite marked after frorth hypodermic. Owner 
reporta thud rone at cm I of 24 hours but stupidity Mill prevent though not to marked. 

Recovery uneventful and at end of gestation ywrlurition proceeds normally, and foal 
lives. 

Toxicity of bark proven In the following manner: Two cc of 10% tincture (hark 
grated > killed half grown kittens which showed above symptoms in an aggravated form. 

One ounce necessary to kill a 2S pound dog. 

This tincture dropped In eye acted much as atregun hut no toxic symptoms developed. 
Simply a dilation of pupil. Grated root in lard produced slight symptoms in two dogs. 
P. m. on cats revealed a generalised dirty m. m. but only a very slight yellow on cartilages. 
Swollen liver and a few petechia on screes nsembrancs. Blood quite dark. 

Tke cadaver, resembled somewhat that cf one dead of septicaemia. 
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POISONING FROM OPIUM, SOI.ANACEAE AND RANTS THAT CONTAIN SAFOKlNS. 

The use of opium by Chines and other races is as Fluckiger and Han- 
bury say, “in the words of Pereira, the most important and valuable used in 
medicine of the whole Materia Medics; and we may add, the source by its 
judicious employment of more happiness by mankind.” Blyth in his work on 
Poisons, states that in England and Wales ISOS deaths were attributed to the 
use of opium or its active constituents between the years 1898-1903. Of these 
882 were accidental or because of negligence. 621 were suicidal. In France 
opium and morphin poisons are sand to cause about I per cent of the cases of 
poisoning. Various patent medicines contain opium or some of its products 
and in the past have been the cause of frequent cases of poisoning. 
The use of the drug in patent medicines for children in the United States in 
Ihc form of soothing syrups was once more common than now. The use of 
opium for infants it a common practice in India, according to Blyth who 
quotes from Dr. Chevcrs. 1 

In general the opium and morphin poisoning are as follows; The beats of 
the heart arc at first accelerated and then diminished. Large doses introduced 
into the circulation diminish the pulsations without acceleration and may even 
cause heart paralysis. "The arterial blood pressure, at first increased is after- 
wards diminished. If morphin is in sufficient quantity thrown into the circula- 
tion, then tetanus at once occurs. Depression and stimulation depend on dosage. 
The common form occurring in 99 per cent of the cases; excitement, narcosis, 
and coma, bowels nearly always constipated. (2) A very sudden form in which 
death occurs rapidly, the person sinks inlo a deep sleep almost immediately. 
(2) An abnormal form in which there is no coma but convulsions. 

Blyth in referring to opium eating says; 

Tile confumrlivn **• opium i* a very ancient practice iiunt Ratter* nation*, an.l the 
picture, drawn by noreJWt and traveler, ol poor, d-ied ap. reflow mortal* addicted In lliia 
vice, with their facultiet torpid, their thin hanging in wrinkle* on tkeir wa.ted bodic*. the 
conjunctiva* tinged with bile, the bowel* *o inactive that there it tcarcc’.y an excretion In 
the court* of a week, the mental faculi»«a verging on idiocy and imbecility, i* only true of a 
percentage of thote who are addicted to the habit. 

In the case of opium poisoning the stomach tube should be used to empty 
the stomach, and wash with warm water, then coffee may be given. Per- 
manganate of potash is a perfect antidote anil should be given when at hand. 

The alkaloid codcin also found in opium produces sleep but its effects arc 
different. Large enough doses produce death and cause epilepti-form convul- 
sions. Thebnin found in opium produces symptoms that resemble those pro- 
duced by strychnin, namely tetanic spasms. Apontorphin found in opium is 
an active emetic. Papaverin causes paralysis of respiration in guinea pigs. 

1 Jurisprudence 232 (3rd cd.). 




MANUAL OF POISONOUS PLANTS 



60 




Pi* 16.1. Cardrn (/’iN ver 

A i>ou«non« |>Unl worftic- 
Inu ■ U(|' i"inb»r o( alkaloid* like 
morpliin, roki". «ic.. f SttaUiuigrr. Noll. 
Schenck and Sekiaper). 



Poisonmg from Solanaceae. 

A number of plants of the Solnnaccac are known to be poisonous; among 
them the common thorn-apple or Jimson weed ( Datura Stramonium), the atropa 
(/ llropa Belladonna ) and hyoscyamin <//y oscyamus niger) besi<les such suspected 
plants as the common black nightshade ( Solanum nigrum), horse nettle ( Solan - 
um carolinense), bittersweet (Solanum dukamora) and scopiola. The cases of 
poisoning from atropin are more frequent, perhaps, than statistics seem to in- 
dicate. The English death statistics for ten years, ending 1903. according 
to Blyth show 95 per cent of the deaths from atropin; 35 per eent were 
suicidal. Most of the accidental cases arise from mistakes made by the 
pharmacist or physician. Criminal poisoning is carried on to a less extent in 
Europe and America than in India. Blyth states that of the 120 cases recorded 
in works on Indian toxicology no less than 63 per cent were criminals, 19 per 
cent suicidal, and 18 per cent accidental. The most important alkaloids found 
arc atrof>in, hyoscyamin, scopolamin and solanin. Solan in is poisonous and 
is regarded as a nitrogenised glucoside. In man the symptoms of atropin 
poisoning arc; Dilating of the pupils, dryness of the mouth and throat; the 
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mucous membrane is reddened, inability to swallow, deranged vision, breath 
at first a little slow and then rapid; the nervous system is affected in a marked 
degree; the lower extremities are often partly paralyzed. There is want of 
coordination. “The person reels like a drunken man.” In adults this takes on 
a hilarious pleasing form. The symptoms of poisoning from hyoscyamin arc 
similar to those of atropin. The absence of delirium and excitement, however, 
makes it decidedly different. The symptoms in animals for both of these sub- 
stances do not differ essentially from those given above 



© 



Pi*. I6f. liaison Weed 
nuranl. a. leal and flower*; 
<U. S. I>ept. Agrl.). 



Atropin may he absorbed by the skin, and enough may be absorbed, if it is 
broken, to cause death. Blyth quotes Ploss ‘ to the effect that atropin sulfate 
applied as an ointment to the abraded skin was fatal. Atropin has also been 
absorbed from the bowel as recorded by Blyth: 

A clyster containing the active principle* of 5.2 grin*. <80 grain*) of brlladonna root 
wa* adminiatered to a woman 27 year* of age. and caused death. Allowing the root to have 
been carefully dried, and to contain .21 per cent of alkaloid, it would seem that so little 
as 10.9 tngnai. (.16 grain*) may ever, prore fatal, if left in contact with the intestinal mucou* 
membrane. Belladonna berries and stramonium leaves and seeds are eaten occasionally by 
children. A remarkable series of poisoning by belladonna berries occurred in London during 
the autumn of 1846. 



l Zcitscbr f. Chir. 1363. Blyth. Poisons; Their ESects and Detection. 
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Poisoning from Plants that contain Saponin. 

In recent years our knowledge of the Saponins has been greatly extended; 
many of these studies have been made by Kobert or his students in the lab- 
oratory at Dorpat. The term saponin has been applied to a class of substances 
of a glucosidal nature which are poisonous and when dissolved in water form a 
solution which froths much like soap-suds. These substances are not all the 
same chemically, but have the general formula OH*°O l0 . Blyth gives the fol- 
lowing list with their formulae: 

Saponin 1. 

Saponin senegin \ 

Quillaja tppotoxin f 

Sapindus sapotoxin /C, T H M 0 1# . 

Gypsophila sapotoxin V 

Agrcstcmma sapotoxin/ 

Saponin 2. 

Asamin 

Digitonin saporubrin 
Saponin 3. 

Quillagic acid 
Polygalic acid 
Hcrninria saponin 
Cyclamin 

Snrsnparilla saponin 

Sarsa saponin 

Parillin C„H„0,. 

^\nnlh\n C w H, f O,. 

The suggestion is made that possibly dulcamarin C aj H„0 Jft , and svringin 
C 1T H B0 O in may belong to the same series. 

One of the oldest of the known saponins was isolated from the Bouncing 
Betty, Saponaria officinalis, and later from the corn cockle Agrostemmc i Githago 
and many other plants. This saponin is a white amorphous powder, very soluble 
in water, is neutral and reacts without odor; it causes sneering when applied 
to the mucous membrane of the nose; tastes at first sweetish, then becomes 
sharp and acrid. The saponin when rubbed on the skin exerts no action be- 
cause not absorbed ; when injected subcutaneously into frogs it becomes quickly 
absorbed and acts upon the nerves and muscles. In warm blooded animals there 
is little or no absorption because of an aseptic abscess which forms. Intravenous 
injections in small amounts in the laboratory of Kobert proved fatal for cats 
and dogs. It acts injuriously on the striated muscle and heart muscle. The 
sensor and motor nerve fibers are also affected in a serious way. On the 
digestive tract it causes inflammation and peristalsis. The saponin substances 
dissolve the blood corpuscles of all animals and thus penetrate the corpuscles. 
It is thought that the haemolytic action of these substances is due to the lique- 
faction of the cell membrane. ■ 

Ransom found that the saponin may become bound to the corpuscles and 
the serum. That this action depends on the cholosterin, saponin so bound will 
not act on the red corpuscles. The saponin cholosterin mixture exerts no ac- 
tion on dog's blood. 1 Dr. R. F. Bacon and H. T. Marshall who made a study 

lThc toxic action of saponin. PM. Joar. Sci. 1:1037. Dr. R. F. Bacon and H. T. Mar- 
shad). 
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of the saponin found in Entada scandens proved that it was highly toxic for 
rabbits and guinea pig3. 

When diluted with normal salt solution to ■ concentrated form 1-200 and injected into 
the peritoneal carity, 2-S mgrra. of upooin to 100 grnw. of animal wai ur.iformily fatal, 
while a quarter of thia amount killed in several case*. Where amaller quantities were used 
and animals living for a longer period of time localised peritotinitia was found. 

"The saponin is powerfully haemolytic” 0.005 cubic cm. of Y, of 1% solu- 
tion (0.025 mgrms.) completely dissolved one cubic cm. of a 5% suspension of 
rabbits corpuscles which were freed from scrum and the half of this amount 
produced haemolysis of the serum of the free corpuscles of the guinea pig. 
"Saponin, however, loses its haemolytic power after the addition of serum." 
Immunity could not be produced in rabbits or guinea pigv recently treated with 
intraperitoneal doses of saponin or saponin serum mixture. 

Blyth has studied the general action of saponin on kittens. He states that 
when 13 to 22 mm. (1/5 to yi gr.) is injected underneath the skin of a kitten 
immediately symptoms of local pain occur, in 5 to 10 minutes the respiration 
is quicker and the animal falls into a lethargic condition with signs of muscular 
weakness; just before death breathing became rapid with all the signs of 
asphyxia. The appearances after death were fullness in the right side of the 
heart and congestion of the intestinal canal. In man the taking of saponin 
causes an increase of mucus secretion and nausea. 

Saponin or saponin-like substances occur in the following families: 

Phytolaccaceae, (Phytolacca abyssinica ) ; Caryophyllaceae, (Gypsophila 
struthium, Agrostcmma Githago, Lychnis, Saponaria officinalis, S. rubra, Herni- 
aria); Berberidaceae, ( Caulophyllum thalictroides) ; Lcguminosae, (Entada 
scandtns, Gymnodadus dioica, Gleditschia. Enterolobium) : Oleaceae, (Cluo- 
nanthus t’irginica, Syringa vulgaris ) ; Amaryllidaceae, (Agave) ; Lilia ceac, (Yucca 
glaucaT, Chlorogalum pomcridianum ) ; Rosaceoe, (Quillaja Saponaria ); Sapin- 
daceae, (Sapindus trifoliatus, S. saponaria, Pometia pinnalo, Magonia) ; Hip- 
pocaslanaceae, (Aescula Hippocastanum, A. Pavia); Thcaceae, (Thca Sasan- 
qua, T. assanica); Sapotaceae, (Omphalocarpum procerum) ; Polygalaceae, 
(Poly gala Senega), 

In all more than 200 species of plants contain saponin. 

See Chapter XIV, and Pt. IT, for a list of others. 




CHAPTER X 



POISONING FROM FLOWERS. rOISOXlXG FROM HONEY, MECHANICAL INJURIES 

Poisoning from Flowers. The odors from a large number of flowers are 
more or less injurious, especially to some individuals. The flowers of the com- 
mon wild black cherry ( Prnnus serolina ) when past their prime give off a cyano- 
gentic odor that is quite objectionable to many people, causing headache. The 
carion-likc odors, like those produced by Stapelta, the carion flower (Smilax 
herbacta) and Aristolochia arc sickening to many people, causing headache and 
a depressing feeling. Many flowers that are ordinarily sweet scented like 
the tuberose ( Polyonthes tuberose) often give people the headache if the flowers 
are abundant in the room they arc sitting in. The flowers of Wistaria arc in- 
jurious to some people- The flowers of Magnolia grandi flora are "overpower- 
ing" according to some authorities. 

Poisoning from Honey. The honey obtained from the flowers of some plants 
is said to be poisonous; for instance the honey collected by insects from the 
oleander was long ago recorded as being injurious, and it is said that the honey 
collected from the mountain laurel ( Kalmia lati folia) appears to he poisonous 
under some conditions according to Chcsnut. According to Chcsnut the honey 
collected from the flowers of the snow-on-thc-mountain, ( Euphorbia marginata) 
is hitter and disagreeable, but does not appear to lie a serious poison, Several 
cases of poisoning from the nectar of the flowers of Datura mctel and D. 
IF right ii arc on record ami the flower* of the Braiilian magonia of the family 
Sopindaceae produces poisonous honey; also the flowers of Rhododendron arc 
said to contain andromedotoxin. Toxic honey has also been gathered from the 
flowers of Rlack locust (Robinia pseud-acacia) and Lily of the Valley <C««- 
valloria tnajalis). 

Prof. Lyman F. Keblcr who has made a somewhat extended investigation 
with poisonous honey 1 has given an excellent bibliography with reference to 
the earlier literature on the subject. It has been known for centuries that the 
honey collected from Ericaceae acts as a narcotic irritant, producing giddiness, 
vomiting, and purging. Poisonous honey was described by Xenophon. He gives 
a fairly accurate description of how the soldier* of his array acted that ate honey 
that was poisoned. He states that they lost their senses, vomited and were af- 
fected with purging, and those who had eaten hut little were intoxicated, but 
when they had eaten much they were like mad men. Strabo and Pliny spike of 
poisonous honey, the latter writer, an early naturalist noted for his accurate ob- 
servations, records poisonous honey which he called "acgolethron" (goat’s death), 
which hecs collected at Hcraclea. He gives a description of the honey which is 
said to have had a peculiar smell and produced sneezing. It is generally supposed 
that this honey came from a species of Rhododendron, the R. poniica. This and 
allied species are the chief source of poisonous honey in Asia ami Asia Minor, 

1 Poisonous llcney. P»oc. Atner. Pttarsn. Aw. 18^6: 167-173. 
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but it may be said in this connection that honey collected from the Heather in 
Scotland is not poisonous. 

liar ton, an early American botanist, reported poisonous honey in New Jersey 
as early as I7W. Subsequently Coleman reported a large number of cases in 
1852, and Gammer in Gleanings in Bee Culture and several writers in the Amer- 
ican Bee Journal reported poisonous honey. Other writers like Chesnut and 
Crawford have reported on the occurrence of poisonous honey in the United 
Slates and Kebler reports no less than eight cases for New Jersey in 1896 and 
believes that it is much more common than the records seem to indicate. Kohler 
was fortunate enough to investigate some of the poisonous honey following a 
case of poisoning in New Jersey. He examined a part of the comb of the dark 
honey which had a light brown color and a nauseating odor, pungent taste, caused 
a burning sensation in the back of the mouth similar to that oi aconite. Persons 
who partook a small amount of this honey began to cough imntediatcly. He also 
made a chemical analysis of the non- suspicious honey, digesting with alcohol 
then evaporated, the residue was again treated to alcohol and evaporated and 
administered to two cats. One received a small dose and the other a larger one. 
The results from the cats were so interesting that I quote from Prof. Kchlcr.* 

The small dose produced panial exhaustion, relaxation ol tbc voluntary muscles and gen- 
eral depression. The large dose in a skort time produced rcallcaancw. r— I t lng. puiging, 
prostration and almost complete loss o( the voluntary muscles, showing that the honey con- 
tained a prompt and potent poison. The animal could scarcely be induced to more, and when 
motion was attempted, first the fore-limbs would fail, and then the bark limbs would give way. 
First one portion of the body would sway in ore direction, then the other portion in another, 
reminding one of a highly intoxicated person. Mad the nitirc dose been retained, death un- 
doubtedly would lave followed. Aa it was. tbe cat lail regained her normal condition only 
at the end of twenty-four boars. 

Altuig with ihit we may append I he symptoms a* recorded by the physician 
who attended the persons who were poisoned: 

Mr. and Mrs. Chambers took bat a small quantity, yet each noticed a peculiar, pungent, 
burning taste In the comb as soon as it bad passed their lips. In fifteen or iwrnty minutes 
afterwards. Mrs. C. was taken with nausea, alsds-minal i-ain. and vomiting, noon followed by 
losa of consciousness. coldness of extremities, feebly acting heart, and complete collapse. While 
ministering to her. Mr. Chambers, who had also cx|<fieneesl tkc initiatory symptoms of |uin 
ami nausea, suddenly exclaimed. “I cannot see.” and soon sank in a state of syncope to the 
floor. In each case the symptoms were similar. Retching, vomiting, purging, acute gastric 
and abdominal pain, and continuer! cramps for some hours, whh surface coldness, and deadly 
pallor, and the general symptoms of collapse. 

Kchlcr was, however, unable to definitely locale the andromedotoxin found 
by Plugge. 3 This author recorded it for a large number of plants as follows: 
Andromeda fapoNiea. A. pdifo/ia. A. Cfl/wtoW. A. ealyt ui.it a, Kalmia iatifolia, 
Monotrofa uni flora, Pieris formoso, P. ovali folio, Rhododendron grande, R. 
barbatum, and R. fulgent. It lias been recorded for additional plants by 
GrcshofF who mentions the tallowing plants which produce poisonous honey, 
Ncrium oleander, Cylisus Laburnum, Pieris omiifolia, Callotropis procera, 
Daphne. Pontica, /tutus bale:riea, Clerodendron serrainm, C. Rhramaramari, 
Sapindus emarginalns. (It is said that thousands of bees arc killed by this honey.) 
Cenlaurea scabiosa, Corduus salons, Scabiosa succisa. A South African species 
of Euphorbia also produces a poi«onot:s honey which was not noted by GrcshofF. 

I Froc. Aracr. Pharma. Assc-c., 1896:1/0. 

* Arch. d. Phartn.. 229; 552. I?9I : Am. lour. Pharm. 63: 603. Skiesh, J. C Notes on 
Trebmondc Hooey. Itana. Jour, and Tran... 18:397. 404. 18*7 JS. 





VVc have a long list of plant! that act injuriously 
Mechanical Injuriea in a mechanical way. Among the beat known of these 

arc Wild Barley or Squirrel-tail Grass ( Hordeum jubo - 
/am) and the related species, which, by mechanical means, injure sheep, horses, 
and cattle. The awned heads, when eaten with hay or grass, break up into 
sections, the awns working their way into the mucous membrane, insinuating 
themselves around the teeth, thus causing inflammation and deep ulcerating 
sores, with the formation of pus. The teeth may consequently become 
loosened and fall out. 

A Cheat or Rromc Grass (Bromtu Uctonm ) which is common in Utah, 
parts of Colorado, and westward, produces similar injuries. 

The Needle Grass, common in the dry gravelly hills and sandy plains of 
Northern Mississippi Valley has a fruit with a sharp pointed callus, with hairs 
above the pointed callus projecting upwards. The sharp-pointed callus of the 
"feed" enters tie skin, especially of sheep, where it produces an irritation 
which is sometimes followed by death. This has sometimes been eaten with 
forage, thus entering the intestinal tract, perhaps perforating it, causing death, 
especially when they have pierced the walls of the intestines. Several allied 
species as Black Oat (5/i>a avenaeca) produce similar injuries. The Western 
Needle Grass (Stifia comOia). however, is less injurious than our Common 
Needle Grass. 

I 
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Similar and allied species in other parts of the world are known to be injuri- 
ous in the same way. Other plants are injurious by means of their sharp-point- 
ed fruit. Among those of the last named type are members of the Geranium fam- 
ily notably the Stork's bill (Er odium deuterium), common in the west, which fre- 
quently gets into the wool of sheep and may produce local irritation. Mechanical 
injuries are also produced by the Sand Bur ( Cent hr us tribuloidcs ) whose spiny 
involucre may work into the flesh of animals and induce an irritation followed by 
inflammation, and the formation of pus. Hogs and cattle often receive mechan- 
ical injuries from the Cocklebur (Xanthium eanadense) and allied species. 

A recent number of Horticulture (Jan. 1. 1910) notes that rose thorns have 
caused the poisoning of the hands of clerks who handle the roses. 

Prof. J. Davy states that in South Africa the burrs of a clover Trifolium 
terrestris var hisfiidissimus are said to injure young Iambs. 

The Burdock ( Lappa major) sometimes produces no little irritation, and the 
same may be said of the Spanish Needle (Bidtus frondosa). The sharp, stiff 




!'il(. 17. A. Frail of the Cocklebur ( Xarthmm tanadtnit). ciuki m«h»nlcftl In- 
juries to ltoa» when ralen by ikrtn. B. Sandbar (Cnuhni Iribulindn). C. Burdock 
(A 'ilium maytr). 1). Ilool Jack ( II: Jim K. One of the Dotage* (Cy*»|/»n»m), 

F. Carrol (Daucui Carat*). 



branches of Greasewood (Sarcobalus tenni(ulalus) easily penetrate the skin 
anil sometimes induce pus infection. The bristles ami spines of the ro«c and 
stiff bracts of the Russian Thistle may be the cause of injury to animals and 
men. The small, barbed triehomes of the calyx of Crimson Clover (Trifolium 
incurniilum), according to Prof. Coville, produce phytobezoars similar to those 
commonly produced by hair. Dr. Trelease has described similar bezoars from 
the barbed triehomes and spines of cacti. Millet and barley awns arc known 
to produce similar balls in horse? a? well as in cattle. Corn stalks, when eaten 
with an insufficient amount of water, produce impaction. Thi? has. however, 
been attributed to other causes also. Bloat is known to follow the use of such 
forage as white ar.d red clover, alfalfa, pigweed and many other plants con- 
sumed under the same conditions. 
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CHAPTER XI 



CLASSIFICATION OF POISONS, SYMPTOMS AND ANTIDOTES 

Blyth classifies poisons as follows: 

A. Poisons causing death immediately ob in a tew minutes. Prussic 
acid, cyanides, oxalic add and occasionally, strychnin. 

B. Irritant poisons. Symptoms mainly pain, vomiting, and purging. 
Savin, ergot, digitalis, colchicum. yew, laburnum, and putrid substances. 

C. Irritant and Narcotic Poisons. Symptoms of an irritant nature, with 
more or less cerebral Indications. Oxalic add or oxalates. 

D. Poisons more especially affecting the Nervous System. 

1. Narcotics. Chief symptoms: insensibility which may be preceded by 
more or less cerebral excitement. Opium. 

2. Deliriants. Delirium, for the most part, a prominent symptom: Bella- 
donna, hyoscyamus, stramonium, and other Solanaceae, poisonous fungi, Indian 
hemp < Cannabis ), darnel ( Lolium temulcntum), camphor and Ornanthe crocota. 

3. Convulsives. Almost every poison has been known to produce con- 
vulsive effects, but the only true convulsive poisons are the alkaloids of the 
strychnin class. 

4. Complex nervous phenomena. Aconite, digitalis, poison hemlock. Cala- 
bar bean, tobacco, Lobelia inflata, and curare. 

Robert's classification is as follows: 

I. Poisons which cause coarse anatomical changes of the organs. 

A. Those which especially irritate the part to which they are applied. 

1. Acids ■ 

2. Caustic alkalies. 

3. Caustic salts, especially those of the heavy metals. 

4. Locally irritating organic substances which ndthcr can be classified as 
corrosive acids nor alkalies, nor as corrosive salts; such arc: conthorodin 
phrynin, and others in the animal kingdom, croton oil and savin in the vege- 
table kingdom; locally irritating colors, such as the anilin dyes. 

5. Gases and vapors which cause local irritation when breathed; such as 
ammonia , chlorin. iodiit, bromin, and sulphur dbxid. 

B. Those which have but little effect locally, but change anatomically other 
parts of the body; such as lead, phosphorus, and others. 

II. Blood Poisons. 

1. Blood poisons interfering with the drculation in a purely physical 
manner; such as peroxid of hydrogen, ricin, abrin. 

2. Poisons which have the property of dissolving the red corpuscles ; such 
as the soponins. 

3. Poisons which, with or without primary solution of the red blood 
corpuscles, produce in the blood methaemoglobin ; such as potassic chlorate, 
hydrazine, nitrobenzene . anilin, picric acid, carbon disulphid. 
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4. Poisons having a peculiar action on the coloring matter of the blood, 
or on its decomposition products; such as hydric cyonid, and the cyanides and 
carbon monoxid. 

III. Poisons WHICH KILL WITHOUT THE PRODUCTION OF COARSE ANATOMICAL 
CHANCE. 

1. Poisons affecting the cercbro-spinal system; such as chloroform, ether, 
nitrous oxid, alcohol, chloral, cocain, a tropin, morphin, nicotin, coniin, aconitin, 
Strychnin, curarin, and others. 

2. Heart poisons; such as digitalis, helleborin, muscarin. 

IV. Poisonous product op tissue change. 

1. Poisonous albumin. 

2. Poisons developed in food. 

3. Auto-poisoning, e. g. uraemia, glycosuria, oxaluria. 

4. The more important products of tissue change; such as, fatty acids, 
oxy-acids, amido-fatty acids, amines, diamines, and ptomaines. 

CLASSIFICATION OF POISONS AND POISONOUS SYMPTOMS, 
ACCORDING TO BERNHARD H. SMITH 

POISONS ACTING ON THE BRAIN 
I 

narcotics 

Symptoms. Giddiness; dimness of sight; contracted pupils; headache; 
noises in the ears; confusion of ideas, and drowsiness, passing into insensibility. 

Treatment. (Immediate): 

EMETICS (especially mustard, a tablcspoonful in half a tumbler of warm 
water). 

STOMACH TUBE. (Wash out at half-hourly intervals with Potash Per- 
manganate solution B. P. 1 per cent solution diluted three times with warm 
water). Dash cold water on face and chest. Ammonia or Amyl Nitrite to 
nostrils. 

(Later:) 

TANNIN. (Hot, strong coffee, tea, or infusions of nut-galls or oak-bark). 

Strychnin solution B. P. (lpcr cent solution) two minims subcutaneously. 

Atropin, half grain subcutaneously, repeated if necessary. 

Faradic current. Oxygen. 

Artificial respiration if necessary. 

DEMULCENTS. (Milk. eggs, oil, etc., swallowed and injected). 

Note — All vegetable poisons act more quickly on the empty stomach; our 
treatment therefore is directed towards (1) diluting and evacuating the poison 
by means of washing out with warm water containing powdered charcoal; (2) 
neutralmng the poison by means of an antidote such as Tannin. 

Plant producing poisons that act on the brain as narcotics — Poppy ( Papaver 
somniferum). 

II 

DELIRIA NTS 

Symptoms. Spectral illusions; delirium; dilated pupils; thirst, and dryness 
of the mouth ; inco-ordination. Occasionally, though rarely, there arc paralysis 
and tetanoid spasms. 
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Treatment . (Immediate:) 

EMETIC and STOMACH TUBE. 

Pilocarpin Nitrate, onc-third of a grain subcutaneously, repeated if neces- 
sary. 

Ammonia or Amyl Nitrite to nostrils. 

TANNIN. 

( Later : ) 

Stimulants, Castor Oil. 

DEMULCENTS (swallowed and injected). 

Note — Muscarin poisoning give Belladonna Tincture II. P. fifteen minims 

Plants furnishing poisons that act as deli riant s— Thom Apple ( Datura 
Stramonium). Black Nightshade ( Solatium nigrum). Hemp (Cannabis sativa), 
Darnel (Lotium temulentum), Several Fungi as Fly Agaric (Amanita muscaria). 

Ill 

IKCEBIAXTS 

Symptoms. Excitement of cerebral functions, and of the circulation; loss 
of power of co-ordination, and of muscular movements, with double vision; 
leading to profound sleep, and deep coma. 

Treatment. (Immediate:) 

EMETIC and STOMACH TUBE. 

TANNIN. 

(Later:) 

Epsom Salts. 

DEMULCENTS (swallowed and injected). 

Plnnts furnishing poisons that act on the brain as inchriants: Wormwood 
(Artemisia Absinthium), Jamaica Dogwood (Pisddia F.rythrina ) . 

POISONS ACTING ON THE SPINAL CORD 
coxyulsivm 

Symptoms, Clonic (intermittant) spasms, extending from above down- 
wards. Opisthotonos very violent; but trismus (lock-jaw) rare. Swallowing 
spasmodic. Death, usually, in less than three hours, or rapid recovery. 

Treatment. (Immediate:) 

EMETIC and STOMACH TUBE TANNIN. 

Chloral Hydrate five grains subcutaneously (a weak solution as it is an 
irritant), repeated if necessary. Chloroform inhalation. Artificial respiration. 

Potassium Bromide, one drachm in water every half-hour. Morphia (?). 

(Later:) 

DEMULCENTS (swallowed and injected). 

Castor Oil. Chloroform inhalation if convulsions return. 

Plants furnishing poisons that act upon the spinal cord as convulsivcs: 
Nux-vomica Tree (Stryehnos Xux- vomica), St. Ignatius’s Bean (Slryehuos 
Ignatii). 

POISONS ACTING ON THE HEART 

I 

DEPRESSANTS 

Symptoms. Vertigo; vomiting; abdominal pain; confused vision; convul- 
sions; occasional delirium; paralysis; syncope; sometimes asphyxia. 
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Treatment. (Immediate:) 

EMETIC and STOMACH TUBE. TANNIN. 

STIMULANTS. Strychnin solution B. P., two minims subcutaneously. 

Atropin, half a grain subcutaneously, repeated if necessary. 

(Later:) 

Stimulants. Hot fomentations. 

Artificial respiration if necessary. Castor Oil. 

DEMULCENTS (swallowed and injected). 

Plants furnishing poisons that act on the heart as depressants: Tobacco 
(Nicotiana Tabacum), Hemlock (Conium maculatum), Indian Tobacco (Lobe- 
lia inf lata). 

II 

ASTHCXIO 

Symptoms. Numbness, and tingling in the mouth; abdominal pain; vertigo; 
vomiting; purging; tremor; occasional delirium; paralysis; dyspnoea, ending in 
syncope. 

Treatment. (Immediate:) 

EMETIC and STOMACH TUBE. TANNIN. 

STIMULANTS. Cold affusion. 

Faradic current. Atropin, half a grain subcutaneously. 

(Later:) 

DEMULCENTS (swallowed and injected). 

Continued recumbent position. 

Artificial respiration if necessary Castor Oil. 

Note— In Aconite poisoning inject Digitalis Tincture B. P., twenty minims 
subcutaneously (12J4 per cent strength). 

Plants furnishing poisons that act on the heart as asthenics: Lima Bean 
(Phoseolus lunatus), Tapioca ( Jatropha manihot), Aconite (Aconilum S'apel- 
lus), Cohosh ( Cimicifuga racemosa). Oleander ( Ntrium Oleander), Fox-glove 
( Digitalis purpurea), White Hellebore ( Verotrum album). Green Hellebore 
(Veratrum wide). 

VEGETABLE IRRITANTS 
I 

PURCATJVCS 

Symptoms. Abdominal pain; vomiting, and purging; cramps; strangury 
and tenesmus, followed by collapse, and sometimes accompanied by drowsiness, 
and slight nervous symptoms. 

Treatment. (Immediate:) 

EMETIC and STOMACH TUBE TANNIN. 

(Later:) 

Opium to relieve pain. 

Stimulants to counteract collapse. 

DEMULCENTS (swallowed and injected). 

Plants producing poisons that act as purgatives : Castor Bean (ftirtnM* 

communis), Green Hellebore ( Helleborus viridis). May Apple (Podophyllum 
peltatum), Marsh Marigold ( Caltha pahutris). 
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ABORTIVES 

Symptoms. Nausea; vomiting; stupor; polyuria; sometimes tenesmus. 
Abortion may or may not occur; coma. 

Treatment. (Immediate:) 

EMETIC and STOMACH TUBE. TANNIN. 

Ammonia or Amyl Nitrite to nostrils. 

(Later:) 

Opium to relieve pain. 

Stimulants to counteract collapse. 

DEMULCENTS (swallowed and injected). 

Plants producing poisons that act as abortives: Ergot ( Claviceps pur- 
purea), Herb of Grace (Ruta graveoltns), Cotton root (Gossypium Herbaceum), 
Pulsatilla (Anemone patens, and its variety). 

III 

IRRITANTS WITH NERVOUS SYMPTOMS 

Symptoms, Abdominal pain; vomiting and purging; dilated pupils; head- 
ache; tetanic spasms; occasional convulsions; sometimes rapid coma. 

Treatment. (Immediate:) 

EMETIC and STOMACH TUBE. TANNIN. 

Opium to relieve pain. 

Stimulants to counteract collapse. 

Bleeding if necessary. 

(Later:) 

Castor Oil. 

DEMULCENTS (swallowed and injected). 

Plants furnishing poisons that act as irritants, causing also nervous symp- 
toms: Indian Pink (Spigelia marilandiea), Cut-leaved Water Parsnip (Berula 
erecta). Fool’s Parsley ( Aethusa Cynapium). 

IV 

SIMPLE IRRITANTS 

Symptoms. Burning pain in the throat and stomach; thirst; nausea; vom- 
iting; tenesmus; purging; dysuria; dyspnoea and cough occasionally. Death 
through shock; convulsions; exhaustion; or starvation due to injury to throat 
or stomach. 

Some few (L e. the Nettles) cause smarting pain on the merest contact 
with the secretions of the plant; quickly followed by erythema and urticarial 
rash, which slowly subsides. 

Treatment. (Immediate:) 

EMETIC and STOMACH TUBE. TANNIN. 

Opium to relieve pain. 

Stimulants to counteract collapse. 

Chloral and Bromides if convulsions. 

(Later:) 

Castor OiL 

DEMULCENTS (swallowed and injected). 

Plants producing poisons that cause the above symptoms: Arrow Root 
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(Arum maculatum), Wood Anemone (Anemone nemorosd). Cursed Crowfoot 
(Ranunculus sceleratus). Buttercup (Ranunculus acris). Bouncing Betty (Sa/>- 
onaria officinalis) , Kinnildnnik (Arctostaphylos Uva-ursi), Sundew ( Drosera 
rotundi folia). Poison Ivy (Rhus Toxicodendron), Nettle ( Urlica dioica U. 
gracilis). Wood Nettle ( Laportea canadensis). Bull Nettle (Jatropho slimu- 
loso). 

V 

SIMPLE IRRITANTS WHEN TAKEN IN LARGE QUANTITIES 

Symptoms. Burning pain in throat and stomach. Vomiting; purging; dif- 
ficulty in swallowing. Recovery usual. 

Treatment, (Immediate:) 

EMETIC and STOMACH TUBE. TANNIN. 

Opium to relieve pain. 

Stimulants to counteract collapse. 

(Later:) 

Castor Oil. 

DEMULCENTS (swallowed and injected). 

Plants affording poisons that act as simple irritants when taken in large 
quantities only: White Mustard (Brassica alba). Black Mustard (B. nigra), 
Black Pepper (Piper nigrum). Common Ginger (Zingiber officinalis), Cay- 
enne Pepper (Capsicum annuum). 

TABLE OF SYMPTOMS OBSERVED AFTER THE ADMINISTRA- 
TION OF POISONS. ADAPTED FROM CATTELL AFTER 
THE WORK OF ROBERT. 



ACUTE SVMPTOMS PRESENT 

1. Death within a few sec- 

onds or minutes. 

2. Deep coma. 

3. Collapse. 

4. Feverish rise of tempera- 

ture. 

5. Mania; furious delirium; 

psychic excitement. 

6. Mental disturbance of the 

most diverse kind. 

7. Violent at times, tetanic 

convulsions. 

8. General paralysis, for the 

most part ascending. 

9. Dilation of the pupil. 

10. Contraction of the pupil. 

11. Aneurosis. 

12. Diplodia and ptosis. 

13. Conjunctivitis. 



WE SHOULD THINK OP 

a drocyanic acid; potassium cyanid; car- 
acid: carbolic acid. 

Alcohol ; morphin ; opium. 

Nicotin; colchicin. 

Cocain ; entymes. 

Chronic alcoholism; atropin; camphor; phy- 
sostigmin; veratrin. 

Alcoholism; morphinism; cocainism; pella- 
gra; ergotism. 

Strychnin ; toxin of tetanus ; cytisin ; cornu- 
tin ; picrotoxin ; cicutoxin ; active principle Of 
digitalis: cocain; santonin; aconitin; gelse- 
min; filicic acid. 

Coni in ; curarin ; colchicin. 

Atropin; hyoscyamin; scopolamin; cocain; 
ephedrin; aconitin. 

Muscarin; pilocarpin; nicotin; codcin; opi- 
um; physostigmin. 

Quinin; extract of male fern; belladonna; 
uraemic poisoning. 

Sausage (botulism) and fish poisoning. 
Irritating vapors; ethereal oil of mustard; 
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14. Moist skin. 

15. Skin conspicuously dry 

even in a warmed bed. 
Mouth and throat parch- 
ed. 

16. Urticaria or scarlatiniform 

erythema. 

17. Eczematous eruptions of 

skin. 

18. Diffuse dermatitis with 

perspiration of the 
hands. 

19. Acne pustules. 

20. Blisters on the skin or the 

mouth, containing clear 
serum. 

21. Gangrenous ergotism; car- 

bolUm. 

22 . Cyanosis. 

23. Yellowish-brown discolor- 

ation of the conjunctiva, 
in combination with that 
of the skin. 

24. Discoloration primarily of 

the tongue anti mucous 
membrane of the mouth. 

25. Salivation. 

26. Metallic cough and apho- 

nia. 

27 . Oedema of the glottis. 

28. Oedema of the lungs. 

29. Increased dullness of the 

liver. 

30. Diarrhoea with vomiting. 



31. Vomiting without diarr- 

hoea. 

32. Diarrhoea without vomit- 

ing. 

33. Pulse continuously and 

markedly becoming slow- 
er. 

34. Pulse first slower, then ir- 

regular, finally accelerat- 
ed. 

35. Pulse greatly accelerated. 

36. Abortion. 



croton oil vapor; irritating kinds of dust as 
roots of ipecac, quillaja bark, pepper, forma- 
lin, etc. 

Opium ; morphin ; aconitm ; pilocarpin ; ni- 
cotin; physostigmin ; lohelin. 

Atropin; belladonna; stramonium; hyoscya- 
mus ; hyoscyamin ; scopalamin ; sausage and 
fish poisoning. 

Atropin ; hyoscyamin ; antipyrin ; quinin ; bal- 
sam of copaiba; cubcbcnc; morphin; hand- 
ling of nettles; buckwheat; smartweed. 

Croton oil; curcas oil; cardol ; Rhus Toxi- 
codendron; powdered cinchona bark; carbolic 
acid; tar. 

Anilin colors; aurantia; butter yellow. 



Powdered ipecac. 

Ranunculus acris; R. scclcratus, etc. 



Ergot. 

Antifcbrin; cxalgin; anilin. 

Hclvcllic acid; lupinotoxin (ictrogcn). 



Carbolic acid. 



Pilocarpin; muscarin; arccolin; nicotin; 
comutin; physostigmin; cytisin; saponin. 

Atropin; hyoscyamin ; scopolamin; sausage 
poisoning. 

All caustic poisons. 

Muscarin ; morphin ; pilocarpin ; nitric acid 
vapors. 

Agaricus bulbosus; poley oil; alcohol. 

Digitalin ; pilocarpin ; nicotin ; muscarin ; col- 
chicin; corrosive poisons; colocynthin; cmetin; 
cepbalin: croton oil. 

Apomorphin ; lobclin ; cytisin. 

Jalap; podophyllotoxin ; croton oil; calomel. 

Opium ; morphin ; muscarin ; arecolin ; phy- 
sostigmin; all narcotics. 

Digitalin ; hellebore ; adonis ; coronilla ; 
cheirathin : nervin ; scilla ; strophanthus ; con- 
valla ria ; pilocarpin; nicotin: scopolamin. 

Belladonna ; hyoscyamin : atropin. 

Sabina; thuja, rue; mentha.; pulcgium ; er- 
got; cotton root. 
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37. 6-12 hour period of good Most of the poisonous fungi, but especially 
health between the pois- Amanita phalloides. 
oning and the appear- 
ance of the symptoms. 



TREATMENT FOR POISONING. (CHIEFLY AFTER ROBERT). 



KIND OP POISON 



TREATMENT. 



Aconite. 



Alcoholism, acute. 

Aspergillosis 

Atropin 

Carbolic acid. 



Cicuta virosa. C. maculata 
cowbanc. 

Cicutoxin. 

Cocain. 



Colchicin. 

Coniin. 

Comum. 

Cytisin. 

Delphinosis. 



Use stomach pump at once; give emetics of 
sulphate of zinc, or a hypodermic injection of 
apomorphin; patient should recline; when 
stomach has been evacuated, give atropin (4 
drops U. S. P. solution) hypodermically or by 
the mouth, or 20 drops of tincture of bella- 
donna; if there is a tendency to heart-syncope, 
give tincture of digitalis, in yi drachm doses 
by mouth, or hypodermically in duscs from 
10 drops upwards; apply mustard plasters to 
pericardium; aid vomiting by plenty of water; 
if necessary apply artificial respiration. 

Wash out the stomach with a siphon tube; 
cause vomiting by emetics, cold and hot ef- 
fusions alternated; strychnin hypodermically. 

Treatment unsatisfactory ; moulds that have 
entered lungs cannot be destroyed. 

Wash out the stomach with a solution of 
tannic acid or cause evacuation with an emetic; 
hypodermic injection of strychnin to stimulate 
respiration; administer tea or whiskey. 

A liberal dose of whiskey or alcohol as a 
diluent; use soft stomach tube to wash out 
the stomach with sodium sulfate; sodium sul- 
fate. raw eggs, milk and saccharatc of lime 
are antidotes. 

Tannin and narcotics according to symptoms, 
especially chloral hydrate. 

Chloroform, chloral hydatc, artificial respira- 
tion. stimulants like whiskey. 

Evacuate the stomach; then give vegetable 
astringents, iodin I gr. and potassium iodid 
10 gr- dissolved in water; digitalis and amyl 
nitrite are given for syncope; give stimulants 
like oxygen and whiskey for cyanosis. 

Mucilaginous potions, morphin, warm com- 
presses on the abdomen. 

Wash out the stomach after giving tannic 
acid or some other astringent; strong coffee 
and whiskey; strychnin hypodermically; apply 
artificial respiration if necessary. 

Tannin, stimulants, especially camphor. 

When spasms occur, give narcotics : artificial 
respiration in case of paralysis of the organs 
of respiration. 

Potassium permanganate is the antidote ; in 
extreme depression of circulation and respira- 
tion. atropin sulfate administered hypodermic- 
ally. 

Antidote is acetate of lead. 



Dermatitis. Rhus. 
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Dermatcmycosis. 

Digitalis. 

Equisetosis. 



Ergotism. 



Pagopyrism. 

Forage Poisoning. 

Formic Acid. (In stinging net- 
tles). 

Gcltcmin. 



Hcllcborua niger. 
Hydrocyanic Add. 



Lathyrism 

Locoitm. 



Lit pi nos is. 



Maydism. 

Morphin. 



Muicarin. 

Nicotin. 

Phallin. 

Picrotoxin. 

Pilocarpin. 



Cleanliness; saniurv surroundings; disinfec- 
tion ; preparation of bichloride of mercury. 

No antidote; treat symptomatically. 

Administer cathartic; also nerve and heart 
stimulants to combat symptoms of depression; 
change of food. 

Administer purgatives and stimulants, es- 
pecially camphor; tannic acid is chemical an- 
tidote and will neutralize unabsorbvd portions 
of poison; chloral is physiological antidote; 
further treatment symptomatic. 

Change of food. 

Change of food. 

Cooling compresses externally; chalk, soda, 
or magnesia internally. 

Wash out the stomach thoroughly; give stim- 
ulants and hot applications to the epigastrium 
and extremities; digitalis to strengthen the 
heart action and atropin to increase respira- 
tion. 

Use stimulants, especially camphor. 

Wash stomach with OS per cent potassium 
permanganate solution or with hydrogen per- 
oxid; tnc latter may be given hypodermically 
in small doses but with great caution ; arti- 
ficial respiration. 

Treat paralyzed parts electrically; massage. 

In advanced stage of disease, treatment of 
no arail; in early stage, removal to an un- 
infected pasture with plenty of good nourish- 
ing food besides may benefit. 

Chiefly preventive; no specific antidote; to 

5 event further absorption of poison, adinin- 
icr an acid ; also give purgative. 

Change of diet; transfer to hospital. 

Wash out stomach with siphon tube using 
water containing potassium permanganate in 
the proportion of 20 gr. of the permanganate 
to 1 tumbler full of water; or use in the same 
manner an infusion of tea or tannic acid; 
emetics like mustard, using one or two tea- 
spoons of each; apomorphin 5-10 minims of 
a 2 percent solution; hypodermic doses of 
strychnin 1-20 gr. or sulphate of atropin 1-60 

gr. 

Atropin used hypodermically ; stimulants like 
strychnin may be given; wash out stomach. 

If free vomiting has not occurred, wash out 
stomach with warm water or tea : give stim- 
ulants like whiskey or use ^hypodermic injec- 
tion of strychnin nitrate 1-25 gr. 

No known antidote; undigested material 
should be removed from stomach and same 
remedies as those suggested in muscarin poi- 
soning may be administered. 

Chloroform; chloral hydrate; artificial res- 
piration. 

Evacuate the stomach and wash out with so- 
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Physostigmin. 

Ranunculus 

Santonin. 

Strychnin. 

Toxins. 

Veratrin. 



l In the above table 
Toxicology by Fricdbarg, 



lution of tannin; atropin is antagonistic, give 
1-60 gr. hypodermically; use whiskey and am- 
monia as stimulants. 

Scopalamin hypodermically; artificial res- 
pi ration. 

According to symptoms; tannin. 

Chloroform; chloral hydrate; artificial res- 
piration. 

Control spasms by inhalation of chloroform ; 
use stomach tube with warm water containing 
potassium permanganate, 4 gr. in 11 fl. or. 
water. 

Botulism produced in sausage poisoning may 
be treated by removing the poison, by giving 
free potations of warm water and salt, irriga- 
tion of intestines with enemas; vomiting and 
purging can be relieved by hypodermic injec- 
tions of morphin; inject normal salt solutions. 

Wash out stomach thoroughly with the si- 
phon tube, or give emetics : give tannic acid or 
vegetable astringents which will precipitate 
the alkaloids; atropin or strvehnin will coun- 
teract the cardiac depression. 1 



ase has been made of the Eafliah translation of Kobert’a Practical 
as well as the original. 




CHAPTER XII 



THE PRODUCTION OF POISON IN PLANTS 

THE USE AND ACTION OF POISONS ON PLANTS 

An extraordinarily large number of poisonous substances belonging to the 
alkaloids, glucosidcs. saponins, and toxins, occur in the vegetable kingdom- In 
addition there is a larger number of substances not strongly poisonous which 
are curative in their nature. These substances so widespread in the vegetable 
kingdom arc the products of metabolism and probably in some cases, waste 
products, although according to Weevers, may act as reserve food substances. 
Trcub 1 slates that the hydrocyanic acid in the Psmgium edult is of importance 
in the metabolism of the plant. It occurs not only in certain parts of the fibro- 
vascular bundle but in the cells from the deaf and certain specialized cells of 
the epidermis, occurring both in a free and in an unstable combination. His con- 
clusion is that the hydrocyanic acid is the first recognizable product of nitrogen 
assimilation. It is certainly true that in some cases the poisonous products 
formed in the plant do not undergo any further change Undoubtedly the sub- 
stances serve as a protection to the plant and it may he interesting to note that 
large quantities of these substances may be excreted and occur in an insoluble 
form in the cell sap and do no injury to the plant Digitalin, morphin, atropin, 
cserin, muscarin, ami veratrin, seem to exert little or no poisonous action on 
most plants; while strychnin may act as a strong poison. 1 There are also other 
alkaloids that when applied to the plant are poisonous to the plants from which 
they have been obtained. Morphin is said to poison the poppy, and the motile 
spores are speedily killed by the same substance according to Strasburgcr. Too 
little, however, is known about this subject to make any extended remarks. It 
is interesting, however, to observe in this connection that as in the case of man 
and other animals, plants can be gradually accustomed to doses which would 
probably prove fatal in many cases. The Blue Mould ( Pemeillium glaucum) and 
some species of Aspergillus can accommodate themselves to strong solutions of 
copper and formalin. There are some reasons for believing that the proto- 
plasm of different plants is not a uniform substance Init varies, and that one 
substance may be toxic to the plant while harmless to another and even act as 
a stimulant 

DISTRIBUTION OF POISONOUS SUBSTANCES IN PLANTS 

The seed may contain a toxic substance and upon the germination the 
poisonous material may occur not only in its juvenile stage but at maturity. 
In some cases the seed and the juvenile form may be non-poisonous, but as 
the plant becomes older the poisonous substance is elaborated as in the latex 
of some plants that contain narcotic principles. In some cases the seed is 
poisonous and the young plants apparently do not contain a toxic material ; the 

I Ann. du Jardin Bot. de ItiiiraiAif 13. Pkjfte. Review. 14:27$. 

a I'lerfer, Ptiv«iolo*r of Planu. EafKah Transition. 2:360; Schwara, Warkungen von 
AlkaJoidtn auf Pfunzen, Erlar.get l>i*»erta«ion. 1897. 
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poisonous substance apparently being broken up to serve as a nourishing material 
for the growth of the plants. 

Cornevin 1 in his work upon poisonous plants says : In one group "the poison- 
ous substance does not exist in the plants themselves, but, in some parts or 
tissue, elements are present which are not really poisonous in themselves but 
become so when the parts or tissues come in contact with one another. An 
example is seen in the glucoside amygdalin which in contact with emulsin forms 
hydrocyanic acid.” 

The activity of vegetable poisons may depend upon the age of the plant 
producing them. No definite rule can be established in regard to the age at 
which a plant produces its poisonous substance. Sometimes a younger plant is 
more actively poisonous than when older, sometimes, also, the poison is stored 
in certain tissues. 

Poisonous principles are found in various parts of the plant, such as the 
root, stem, flowers, fruit, leaves, bark, tubers, seed and bulbs. 

In many aerial parts of plants the poisonous substances are more, ephem- 
eral than they are in organs of the plant that serve as store houses of food. 

Cornevin says: 

It sometimes happen* that the subterranean part only is poisonous as in Alractyli* gum- 
miftra. This is true, also, of the common European Violet. On the other hand, when sub- 
tcrrancan organs of certain planls come In contact with the light a poisonous subalancc rnsy 
be produced, This is true of the tuher of potato which when green is poisonous. Poiaonous 
substances are elaborated both in evergreen and deciduous leaves; no rule of comparison has, 
however, been established. 

Certain variations of the plant arc dependent upon ita environment, certain conditions ol 
which play an important fwrt especially In the elaboration of poisonous substances. 

These conditions are light, heat, season, climate, soil, culture and fertility. 

LIGHT. It i* a well knewn fact that light seriously interferes with the 
growth of parasitic fungi and bacteria so that pathogenic species may become 
quite harmless when placed in direct sunlight. The poison atraetylin is formed 
only in darkness, on the other hand solemn is formed only in the light, as in 
the case of the green potato. 

HEAT. Cornevin says: 

The action of heat upon plants should be considered with that of light, of the seasonal 
variation, and of climate, and not as an isolated cause. When it is prolonged it induces dead- 
cation of the plant and as a consequence evaporation follows and destruction of the poiaon when 
it la volatile. This result is produced in some Ronuncuhitor. Chtnofodiaecae, etc. 

Moist heat, that ia boiling, conduces to the same result in aome poison*. Three-seeded 
mercury (MercuriaUi annuo) becomes inoffensive when it has been submitted to the action of 
beat, because of the volatilisation of its toxic substance wureuriaHn. 

SEASONS, Seasons cause considerable variation in the poisonous material 
produced in plants, the amount of poison contained often varying with the ad- 
vance of the season. In aconite the poison, at first contained in the leafy or- 
gans becomes concentrated little by little in the seed. 

The time of the year may have an important bearing upon the amount of 
poisonous material found in the plant. According to Prof. Hedrick the Cow- 
bane or Musquash root (Cicuto ivgans) of the west is much more toxic in the 
fall, winter, and spring, than in the summer, and this is partially confirmed by 
an experiment conducted with our common Cowbane (Cicuta macula la)- It is 
also well known that the mature bulbs of Colchtcum contains a much larger 
amount of the toxic substances than the growing bulbs and that for medicinal 



l Des plants* vener-eme* et de» empoisoanement* qa'ellei deteronineut, 524. 1’iiris, 1893. 
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purposes the bulbs are usually collected between the decay of the foliage and 
the production of the flowers. 

Opium is obtained from the capsules of the opium plant a few days after 
the petals have fallen, the seed containing comparatively little of the narcotic 
substances. It is well-known also that the poisonous principles of the Lark- 
spurs are much more active in the spring than in the summer. Dr. Albert C. 
Crawford 1 says referring to the Delphinium camporum, with which he con- 
ducted some experiments and was able to kill several guinea pigs with toxic 
material obtained from the plant collected on April 26th and May 16th, but 
failed to get positive results of material collected in June. 

There i» no question as to the (act that Delphinium when injected subcutaneously will 
kill, and these experiment* alao establish the (act that the plant loan much o( its toxicity as 
it approaches the flowering stage. It has been noted that Delphinium ccneoKdtfl is also less 
active when mature. 

Just after flowering, the purple larkspur turns yellow and erases to be attractive, so that 
there ia leas danger of poisoning, although Cbeanut and Wilcox report death in cattle (rom 
eating Delphinium glaucum in September. The great danger early in the arason seems to 
arise (rom the (act that the Delphinium appears early in t^e spring, and the ground may again 
be covered with snow, so that it ia the only green plant in sight, and there(orc when in an 
especially poisonous stage it is eaten by cattle. 

Botanical and other writers have frequently called attention to the fact that 
the greatest amount of poisoning in the west occurs in early spring- Of course, 
this may be because there is lew green food and live stock may consume more 
of this plant than at other seasons. However, there seems scarcely any reason 
to doubt that the plant does contain a larger amount of the acrid toxic sub- 
stances in the spring than in the summer, as proved by the experiments of Dr. 
Crawford. 

The same author who investigated the Mountain Laurel * calls attention 
to the well-known fact that most of the cases of poisoning from Mountain 
Laurel occur in the winter. Undoubtedly the animals will cat more of the 
tough and leathery leaves in the winter because there is very little green for 
them ; but may they not also have a larger amount of the toxic material ? The 
plant is evidently also poisonous in the summer, as indicated by numerous re- 
ports of the experiments by Dr. Crawford, who conducted an experiment with 
material collected in the summer, in May and June, death occuring in a 
sheep weighing 49 lb*, that had received 90 grams of powdered dried laurel 
leaves. 

The late lamented Dr. Greshoff has called attention to the peculiar distribu- 
tion of hydrocyanic acid in plants. In referring to a species of Hydrangea of 
the Saxifragaceat he states that he sometimes found considerable quantities 
of hydrocyanic acid in some of the well-known ornamental plants like the //. 
horlensia and sometimes he did not find it. He surmises that the cyanogen tic 
principle disappears from the leaves in the autumn and that the young leaves 
have much more of the HCN than the older ones. In the case of the Plane 
Tree (Plalanus) he found considerable of the same acid in the young leaves 
but as the leaves grow older the HCN content falls off to small traces. He 
states further that in the ordinary plane tree of the London Streets there is so 
much HCN that the amount from each London Plane Tree leaf would be enough 
to kill a London sparrow. 

l Bull. Bur. Plant Ind., U. S- Dept. of Agric. Ill: Part II; 7. 

a Dammann, C. Ge*un.lheitspflege. 1886:1072. 

8 Bull. U. S. Dept, of Ag., Bur. Plant Industry. 121:21. 
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Miss Alice Henkel in a paper on American Root Drugs 1 notes the im- 
portance of collecting medicinal plants and drugs at the right time. The roots 
of the American Hellebore ( Veratrum viride) should be collected in the 
autumn after the leaves arc dcatL Generally speaking the drugs contain more 
of the medicinal virtues after the period of cessation of growth of the plant. 
Dr. C Mueller* calls attention to the fact that Colehumm is much better if the 
rhizome is collected at time of flowering. On this point all authorities do not 
agree. Cornevin who has made a study from month to month of the migration 
oi poison in plants such as the laburnum found the following conditions: On 
May 20th, 2 grammes of the dried leaves oi Cylisns laburnum, administered to 
some carnivorous animal, were sufficient to induce vomiting. On June 10 (at 
which time pods were forming) 4 grammes were required to produce the same 
result. July 28 (when the pods were fully formed) 12 grammes were required. 
September 28 (pods were beginning to dry) 20 grammes were required. 

The experiments show that at all periods the leaves were poisonous hut 
as the poison became concentrated in the pod the leaves Iwcame less toxic. 

Similar experiments resulted in demonstrating that while the poison con- 
centrates in the pod it also loses toxicity as the season ndvancct, enormous 
doses taken from dried seed in October failing to produce death, while a 2- 
gramme dose from a June pod proved fatal. 

CLIMATIC. Latitude has an influence upon the formation of poisons. 
There are more poisonous plants in tropical regions than in colder regions. 
Certain plants which are poisonous in temperate regions lose their poisonous 
properties when taken into colder regions. Examples of this are aconite and 
cherry laurel. 

It is difficult to make a comparison between the total number of poisonous 
plants in tropical and temperate regions, but it is probable that the warmer 
regions will show the greater number of poisonous species. 

It might !>c well, however, to note in this connection that the poisonous 
properties of Rhododendron Chrysanthemum and R. eatawbiense as well as of 
Aconitum are developed in colder regions while such toxic plains as the calabar 
bean ( Physostigma venenotum'), Slryehnos mux-vomica, the Upas tree (An- 
tiaris toxicaria ) and numerous others are inhabitants of warm climates. 

It is well known that the sorghum grown in dry climates produces a 
greater amount of a glucosidc which is capable of being converted into hydro- 
cyanic acid than in more moist regions. Some writers even assert that in dry 
seasons the drought depauperates the plant and that in the nodes there are 
considerable quantities of potassium nitrate.* 

Again Dr. Ludwig Bcrncgau notes that the amount of alkaloid in Cola 
Nut varies considerably, it depending upon the source of the nut. 

With reference to the presence of alkaloids in different kinds of opium, 
H is known that the Smyrna opium is of superior quality for medicinal pur- 
poses. It is said to be superior to the opium obtained from India, which is in 
part attributed to climatic conditions, and probably in part to the method of 
collection. According to Blyth, the amount of morphin varies as follows : 

Crude morphia (containing about 7-10 of pure morphin). Highest, 12.30; lowest. 6.70; 
rnran, 9.92 per cent, which equal* 12.3 per cent of the dried drug. 

I Bull U. S. Dept. A*rL. Bur. PUnt IndnUry, 107. Farmer* Bull. 188. 

aPfcarm. Review. 14:113. Die Katur. 44:SS0. 

• A* English writer. Prase, attracted tbe death 
to the hydrocyanic acid. Iturm. Review, 1 5:2C«- 
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The nicotin of tobacco depends largely on climatic and soil conditions, 
The Havana, Porto Rico, Sumatra, Connecticut Seed Lcai and Wisconsin have 
qualities all peculiarly their own. 

Blyth records the following percentages of nicotin in various tobaccos as 
given by Cox. 1 



Variety examined Nicotin per cent 

1. Syrian leaves (a), ....... .612 

2. Syrian leaves (b), . . . . . .1.093 

3. Gold Flake (Virginia), 2.501 

10. “Navy-Cut” (Light colored), 3.640 

15. "Best Shag” (b) 5.030 

17. Algerian tobacco (a), ...... B.813 



According to Professor Garner* the nicotin contents vary as follows: 

Nicotin soluble in petroleum ether in domestic filler tobacco 2.20 percent; 
Imported Cuban Santa Clara tobacco 1 .33 percent. 

That climate plays an important part in connection with chemical products 
is illustrated in the essential oils. The most important of these such as bergamot, 
cassia, cinnamon, jasmine, fennel, lavender, orange, rosmary, attar of roses, 
and many of the others are imported into the United States. These arc pro- 
duced in localities that are more favorable for their production than in many 
parts of this country. However, some of the essential oils like those from pep- 
permint, sweet birch, and sassafras are produced extensively in the United 
States. The time of collecting and many other factors as well as the matter 
of labor enter into the production of these oils. The variation in composi- 
tion has been indicated by Dr. Edward Kremers and his students in various 
publications.* 

It is well known that the locality for attar of roses which supplies most of 
the commerce of the world is a small district of country on the southern side 
of the Balkan Mountains. The best localities according to those best informed 
on the subject arc those occupying southern or southeastern slopes. The 
flowers attain perfection in April or May and arc gathered before sunrise. 
It is concluded from some experiments carried on in some of the northern 
countries in Europe, that a cool northern climate is not conducive to the 
production of highly odorous oils. 4 

It is interesting to note that the oil of orange flowers comes chiefly from 
the southern part of France, and that the flowers of sweet orange afford about 
one-half the amount of oil that those of the bitter orange do. Lavendar oil, 
made from Lavandula vera, is very variable in quantity, depending upon its 
source, although not grown to any great extent in England. Fliickiger and 
Hanbury state that the Mitcham oil grown in the Surrey, is of a superior and 
high quality. The above is used here to illustrate the fact that the chemical 
products of plants vary depending upon the different climatic conditions. 

» Pharni. Jouin.. Ian. 20. 1894. Blyth. Poison.; Their Effect* and Detection. Ed. 2.274. 

2 Hull. U. S. Dept. Agr., Bur. Plant Ini 141; Pt. I. 12. 

3 Kroner* and Schreiner. The Quantitative Estimation of Carvone in Volatile Oils. 
Pharni. Review. 14:76. 

Edward Kremcr* ar.d Florence M. Gage. Notes oo Two Oils Containing Pulegeonc. 
Pharir. Review. 16:412. 

Kremers and Sievers. Oil* from Milfoil. Pham. Review. 25:21 5. 

The Volatile Oils, by E. Gilderteister & Fr. Hoffman. English Translation, E. Kremers. 

* Fliickiger & Hanbury. 262 . 
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Dr. Rodney H. True in an article in the Cyclopedia of American Agricul- 
ture . 1 says: 

The source* of cur crude drug* and condiment* arc very widely separated, depending in 
large part on climatic condition*. Common drug plant* belonging to the temprratc zone. such 
a* digitalis, burdock and caraway, are in very large part produced in northern and central 
Europe, frequently in more or less localized regions. Caraway comes chiefly from Holland, in 
•mall quantities from Norway, ea>t Prinaia and southern Germany. Kennel is cultivated in 
Saxony, Galicia, Macedonia and Italy. Digitalis leaves and belladonna nach the market of 
northern Germany, Austria, Belgium, Holland and England. Peppermint nil is produced 
chiefly in Japan and the United States. Other plants demanding tropica) conditions are ob- 
tained from regions in which their culture has been undertaken. Cinchona hark, from which 
Quinine is obtained, came formerly from the slope* of the Andrs. Cultivation of thla plant in 
India, Java, and other parts of the Orient haa succeeded in w> far a* to cause the practical 
disappearance of the wild barks of South America from the market. Ipecacuanha, likewise n 
native of northern South America, is apparently repeating this history. Illaek and white pepper 
are chiefly produced in southeastern Asia, coming on the market through Singapore and Penang. 
Cloves are in large part supplied by Zanzibar, where ike rrop constitutes one of the royal monop- 
olies Some products are derived from still more localized regions, a* buchu leaves from the 
vicinity of Cape Town. South Africa, and aloes from Smith Africa, the island of Socotra in the 
Red Sea, and the Barbados islands. Some are cultivated, as may be arm in numerous cases 
cited above, and some are wild products. Camphor until recently has been derived from an 
mentis! )y wild tree growing in Japan, China and Formosa. The great depletion of the natural 
forests has led the Japanese government to make extensive plantings. Several African lorts of 
the red peppers of the market are collected by natives from the wild plant! and brought long 
distances to market, 

CULTURE. Cultivation often affect* the amount of poison contained in 
a plant. A wild vetch of Europe (Laylhnu) in extremely bitter, hut through 
cultivation the poisonous material has been largely eliminated and the vetch 
has become a useful cultivated forage plant. It is stated also that the aconite 
(Aconitum Nautilus) when cultivated loses sonic of its toxic properties and 
that this loss of toxic action occurs in a few generations. Prof. S. M. Tracy informs 
me that the cultivated forms of the Cassava are not injurious to Mock but the 
wild form, as is well known, contains toxic materials. The wild forms of the 
lima bean ( Phaseoius lunatus) contains much more HCN than the cultivated 
forms. 

Dr. Rodney H. True in speaking of the physiological action of the betel 
nut states that its physiological action 2 depends on several factor!*. The green 
nuts produce temporary dizziness. The poisonous variety according to Indian 
authorities is one that is reverted to its former wild condition, while the common 
or ordinary betel nut which has been cultivated for hundreds of years is a mild 
narcotic stimulant bringing about a feeling of general comfort, good humor and 
exhilaration. 

It is also well known that when certain toxic bacteria as Streptococcus 
Pyogenes are cultivated they lose some of their pathogenic properties. 

We must not, however, conclude that because a plant is cultivated it loses 
its poisonous properties, because there arc certain cultivated ornamental plants 
that arc as poisonous in their cultivaed form as when grown wild. For ex- 
ample the tobacco which has been cultivated for several hundred years contains 
as much nicotin in its cultivated as in its primitive form. 

SOIL. It is believed also that the soil plays an important part in connection 
with the . amount of poison produced in the plant. There can be no question 
that the soil plays an influence' upon the quality of the fruit as well as upon 

J Cyclopedia of American Agriculture. 2:456. 

a Pham. Review, 14:130. 




88 



MANUAL OF POISONOUS PLANTS 



the quality of the grain. Why should it not also influence the poisonous con- 
stituents of the plant? Cornevin mentions that soil affects the color of Digitalis, 
it being much paler when grown in calcareous than when grown in granitic 
soil. 

RELATED SPECIES AND TOXIC SUBSTANCES. In some cases the 
same toxic substance is widely distributed in different families of plants. On 
the other hand closely related plants frequently have entirely different amounts 
of toxic substances. The bitter and sweet almond illustrate this in a very 
marked degree, the bitter almond having considerable amounts of the glucoside 
amygdalin, while the sweet almond is entirely harmless. 

Frank Kabak 1 has nude an investigation of the amount of the chemical 
substances found in the kernels of the fresh apricot and plum, in which it ap- 
pears that the amount of hydrocyanic acid by per cent contained in these plants 



is as follows 

Per Cent 

Peach 2.20 

Apricot ......... 2.40 

Apricot ......... 2. OS 

Prune . . . . . . . . .1.75 

Bitter Almond . . . . . . . .4.80 



According to Pohme and Engelhard!* the thin green or young bark of 
Primus strolino is richer in hydrocyanic acid, than tl»c dark brown or older 
bark. 

It may be interesting to note that certain species of Cacti arc used for 
stock food,* and others contain powerful drugs. For instance, the Mescal 
Bean, which is derived from several species of Auholonium which contain pel- 
iotiu, is a narcotic of considerable potency.* 

According to Dr. Pcinemann * the alkaloida I -content of Datura varies as 
follows; the seeds, 0.541 percent.; root. 0.315; leaves, 0.41 percent, of alrofin, 
The Datura alba is richer in alkaloids than the native species, D. Stramonium. 

Dunstan and Henry* are authorities for the statement that two forms 
of Mandrake, the American (Podophyllum pellatum) and the Indian ( P . tmodi), 
produce the same principle podophyllotoxin C,,H u O # a strong purgative and 
also the so-called po<k>phyllin which consists of a resin. The podophyllotoxin 
occurs in the Indian plant from 9-12% and in the American plant from 4-5%. 

DISTRIBUTION OF CHEMICAL SUBSTANCES. The same chemical sub- 
stance is frequently found in plants that are not closely related. For instance, 
Edward Krcmcrs and many other pharmaceutical chemists liave found the 
essential oils ill widely separated families, and Grcshoff states that a leaf of 
Five-finger ( Potentilla davurico of China) which is closely related to our 
shrubby Cinquefoil (P. fmluosa ) produces a powerful odor of roses. Gcr- 
anoil occurs, for instance, in the young foliage of willow and many other plants. 

The substance berberin is found in a large number of plants like the Bar- 
berry, the Mandrake. Twin Leaf (Jeffer sonia diphylla). Meadow Rue (Thai- 
ietrum flovuin), 7 odd: lea aeuleola, Hydrastis tanodensis, Argemone tncxicana, 
etc. 

I BijII. U. S. Dept. Agr., Bur. Plant Industry. UJ. 

3 Pharin. Review. 1<: 13. 

3 Griffiths ar.il R. K. Hare. Tbe Tuna a* Food foe Mau. Buil. U. S. Der*. Agrl. Bur. 
Plant I.»d. 116. 

i Pharm. Review. 14:1 SJ. 

s Plum. Review. 14:2JJ. 

0 Proc. Chcm. Soc. 189:42-44. 
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Greshoff ‘ has indicated that a species of Thymus, the Thymus Strpyllus 
can be readily distinguished from the variety album phytochemically ; the com- 
mon form of this species ( Thymus Strpyllus ) produces thymol in its leaves, 
whereas the other has the odor of lemons. 

Sapoxixs. We may note here the very wide distribution of saponins in 
different plants. Greshoff in several papers* gives a long list of the orders in 
which saponin occurs,' many of the others are mentioned in the list of species 
at the end of this manual. 

The substance saponin occurs in many different plants of which the fol- 
lowing is a partial list: 

Amaryllidaceac: Agave, Fourcroya. Araceae: Arum. Araliceae: A ratio. 
Begoniaceac: Begonia. Berberidaceae : Berberis, Caulophyllum, Lcontict. 
Bromcliceac: Bromelia. Caryophyllaceac : Acanthophyllum, Arenaria, Dianlhtis, 
Gypsophila, Lychnis, M eland ryum. Polycar paea, Saponaria. Silent. Chcnopod- 
iaccac: Chenopodium. Commclinaceae : Tradescanlio. Compositac: Arnica. 
Grindelin, Mutism. Convolvulaceae : Ipomoea. Cucurbitaceae : Echinocystis, 
Luff a, Trichosanlhes. Dioicoreaceae : Dioscorea. Euphorbiaccac : Phyllanthusf 
Ficoidcac: Trianlhema. Filkes : Poly podium. Gramincac: Panicum, Lolium. 
Hippocnstonaccae: Atsculus. Illccebraceac : Hemiaria. Lcguminosae: Acacia, 
Albiczia, Caesalpinia, F.ntada. F.nterolobium, Gledilschia, Gymnocladus, Millelia, 
Mimosa, Pilhecolobium, Prosopis, Colliandra. Telropleuro, Xy Ha z- »• Lili- 
aceae: Chamaelirium, Chlorogalum, llelonias, Medeolo, Mu scan Paris, Poly • 
gomtlum, Smilax, Trillium. Yucca, e. a. I,oganiaccac: Buddleia. Magnoli- 
aceae: lllicium. Meliaceae: Trick ilia, IValsura. Meliauthaceac : Bersama. 
Menispermaccac : SlephaniaP CocculusP Cosciniumf Myrtaceac: Bar ring to nia, 
Careya. Oleaccae: Chionanthus. Syringa. Passifloraccac: CaricaP Modtcca. 
Phytolnccaccae : Pircunia. Pittosporaccae : Pitlosporum. Polcmoniaccae : Can- 
tua. Polygalaccac : Mnnnina. Polygalo. Primulaccac : Anagallis, Androsaee, 
Cyclamen, Primula, Soldanella, Trientalis, e. a. R.inunculaceac : Ficaria, Nigel- 
la. Rharanaceae: Gouania, Zisyphus. Rosacrae: QuHlaja, Spiraea. Rubiaccae: 
Basanacantho, Cephahnthus. Mitchells. Mutsoenda, Handia. Rutaccae: Zan- 
Ikoxylum. Sapindaccae: Blighia, Dodonaea, Ganophyllum, Kocbcutcris, Ma- 
gonia, Nephclium, Paullinia, Poncovia, Pometia, Sapindus Serjania. More 
than 100 species of this family contain saponin Sapolaccac: Achras, Bassia, 
Lucumo, Omphalocarpum. Saxifragaccae: Hydrangea. Scrophular iaccac: 

Digitalis, .Leptandra, Limosella. Simarubaceae : Bolanites. Solanaccac: Ac- 
nislus, Lycopersicum, Scopolia, Solanum. Tcrnstrocmiaceae: Camellia, Cary- 
ocar. Tiliaccac Greuria. Urticaceae: Ficus. Zygophyl Iaccac: Guapacum, Tri - 
bn I us. 

HYDROCYANIC ACID. A list of the plants containing a glucoside cap- 
able of being converted into IICN' has been given in another connection, but wc 
may note in this connection plants belonging to many different orders like the 
Compositae, Euphorbiaceae or Spurge Family, Gramineae or Grass Family, 
Ronunculoctat or Buttercup Family, Kern, Filices, Droseraceae or Sundew Fam- 
ily, Saxifragaceae or Saxifrage Family. A common Rocky Mountain shrub, the 
Jamesia, of this family, is said to contain considerable quantities of HCN, and 
the Mountain Mahogany (Ctrc ocar pus partifolius) of the Rose Family (Rosa- 

X Ball. Mi*. Inform* ion. Roj-»I Bc«. Girirns K«r. 15*09:415. 

2 Kew Bo*. Garden Phytockenkal Iniunmtioci at K«w. Mcdcikclingcn uit 

’S Lands PUncentuin. 29:1909. 
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ccac), contains HCK, and Grcshoff says must henceforth be counted ameng the 
poisonous plants. Of the Crass Family (Gramineac) quite a number of species 
such as the Stipa lessiugiana, are now known to contain HCK. Some of them 
like our Stipa robusta, have been known to be toxic for a long lime, but such 
genera as the Quaking Grass, Briza ( Catabrosa ), Wild rye (Hlymus), Manna 
Grass (Glyceria). Salt Grass Holcus lanatus all contain IICN. 

CUMARIN: The substance cumarin also occurs in many different plants 
which we may list as follows: 

Talauma ( Magnoliaceac) ; Phoenix (Palmae); Dipteryx, Toluifera, Mcl- 
ilolus (I.cguminoiae) ; Primus (Rosaceae); Ceratopctalum (Saxifragaccac) ; 
Asperula, Ha so vacant ho, Borreria. Uiodia. Galium . Stitracarfum, Sfennacvce 
(Rubiaccac) ; Ageratum, Chrysanthemum. P.ufatorium, Hutnea. Triliso, Liatri j 
( Composite ) ; Alyxia (Apocynaceae) : Uemidesmus ( Asclepiadaccae) ; Rhino- 
canthus < Acanthaccae), Aetras, Angraecum, Orchis (Orchidaccae) \ Hierochlot, 
Anthoxanthum (Gramineac); Adiantum, Cheilanthes, Polypodium (Filices); 
l.aciarius. Russula (Fungi). 

CYTI8IN. Greshoff reports cytisin as occtiring in the following plants of 
the Pulse family: Cylisus Adam i; C. alfinus; C. Alschingeri; C. bifiorus; C. 
hirsutus ; C. Ijiburnum, seed IB per cent: C. nigricans ; C. polylriehus: C. Pro- 
lifer us: C. IVtldeni; c. Atlleanus; C. candicans : C. formosissimus ; C. monsfes- 
s ula n us: C. Rulhcnicus; C. scofarius , Pier curofaeus. sec<l 1 per cent; U. 
Jussiae; Genista ephedroides; G. monosferma. seed 1.9 per cent; G. florida; G. 
germauica; G. spicato; G. tine Iona: G. ramosissima; Sofhora secundiflora, 
seed 3.5 per cent; S. tomentosa; S. flovesceus; S. xerieca; Boptisia perfoliata; 
B. tinctoria; B. alba: B. australis: B. leucantha; B. versicolor: Hue best a Hors- 
fieldii , Anagyris foetida, Rauwerda reported it in 28 specie* of Lotus, L. 
suavcolcns: Thermofsis Caroliniana; and Th. m on tana. 

In some instances apparently the same alkaloidal substance was first reported 
in some plants, but later investigations have shown that these substances arc not 
identical. For instance Schlotterbeck who investigated the alkaloids found in 
the poppy family, especially Argemonia Mexicana, reported that this plant does 
not contain morphin but protopin and berberin. 
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ALCAB IN WATER SUPPLIES 

Algae have long been known lo be injurious to water supplies and numerous 
papers in the United States and Europe have discussed some of the problems 
arising therefrom. Algae are generally small, microscopic plants found in water 
and belong to the great class known as Thallophyta. These frequently cause 
the pollution of water supplies and are therefore of first importance in this 
connection. Some algae contain a green coloring matter called chlorophyll and 
hence they arc able to make their own food out of water and carbon dioxid. 
Many of the algae, however, are not green, some being blue, others red, and 
still others brown. The Sea Mosses arc algae also, and occasionally attain 
great size and length. Some algae are supposed to be injurious to stock, Mr. 
George Francis in Australia having attributed a disease of horses, sheep, dogs, 
and pigs to some blue-green algae. The organism causing the trouble in this 
case was referred to .\'udulari,i spumu/era, which floats on the water and, being 
wafted to the lea shores, forms scums from two to six inches thick. He says 
that, when animals drink the water, it acts as a rapid poison and causes death. 
It first produce* stupor and tincontcioucness, the animal falling and remaining 
quiet, as if asleep, unless touched, when convulsions come on, with head and 
neck drawn back by rigid spasms which subside before death. This, in sheep, 
takes place in from 1-6. or K hours; in horses, in 8-24 hours; in slogs, in 4-5 
hours; nnd in pigs, in 3-4 hours. A post mortem was made on a sheep that 
had 30 ounces of fresh scum administered by mouth, death occurring in 15 
hours. The post mortem. 6 hour* later, showed that the stomach had none of 
the green scum left, all having been absorbed; the abdominal cavity contained 
2 pints of yellowish material; the heart was flaccid with effusion of serum 
around it; lungs, liver, kidneys, and brain normal; dura mater enlarged; blood 
of ventricles and arteries black. It was thought that poisoning was due to 
the decomposition of the algae which smelled like putrid urine, previous lo 
this it had an odor like butyric acid. Account was not taken of the products 
of decomposition by bacteria. The trouble may have been caused by the poison- 
ous products of bacteria rather than these algae. This seems not have occurred 
to Dr. Francis. 

Many of the algae, especially the following, Alabama, Chthrocyilis and 
bacteria-like Bcfjgiaioa, produce what is known as the working of the lakes 
and pig pen odors. Dr. Farlow has described these from Massachusetts and 
Dr. Trelease has described them for the lakes about Madison, Wisconsin. The 
greenish-yellow scum occurs on the surface of the lakes, especially noticeable 
during hot weather of the summer. Dr. Trelease says: 

Wfc*n a lot of k it present. il appears as f.r.e granules in the water, 

acarcely visible lo the naked eye *' they rHW«1 the light. when they call to mind 

the dancing metes in a beam of sunlight. Under the influence «.( a gentle. I«n continuous 
breeze, these fortielri are collected into Cesby nun and are driver, ashore. r-> that they 
aceamaUte along the margins of the lake, forming a slimy team, which Quickly putrefies, 
tiring off a very disagreeable odor. During tbit cLanee. its color dunces to a decided 
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blue green, which Alain* the pebbles, sticks, etc., over which it i* smeared. The appearance 
of this scum is sometimes spoken of as the working of the lakes, from the resemblance 
to the collection of scum on cider, etc., when fermenting, or. as an idiom expresses it. 
“working.” The odor given off by this putrefaction can be detected from some distance. 

In speaking of the water bloom. Prof. Dwight C. Marsh says: 

Ttii* pfcriMmenon it especially ruilc-l in Lake Winnrta(c in *oror sutn-r.ri*. Il U 
due, of courK, In I he citornous growth of ike plani. of the plankton. that growth being 
particularly fullered by Ike hoc w rather of nidiummrr. The pUnu especially cnncrrneil 
In forming the bloom arc ChHhrotyui*. Anabatno. Arkanitorntnonfi OtciUarsa, Lyngbya, and 
GMolrichia. .The lime* of occurrence of the*e plant, have already hern noticed in the dis- 
cussion of the individual constituents of Ibe plankton. Ai the middle of August. in some 
summers. on a Mill day. ihr surface of l*ke Wir.nrSa.-u i» apparently a wild, c|>a<|uc green. 
Some of (hi* material rfrvompooe*. and at tbe current* t'o.1) move along the aorface 
material, it afcowa a wavy Mreakrd appearance like Ike aurface of poliahrd malachite. It* 
intrinsic beauty, however, doe* no* attract the averagr person, for lie looks upon it a* 
"•cum," and he thinks of it limply a* an evidence of f.'.th. Thi* material il thrown upon 
the ihurra by the wave* until the rock* alongshore are completely covered with It. and it 
may In it. decay become very offensive. Following tSe maaiir.uin period of the •’bloom," 
CMofhvra apt tears ar.d cover* tbe littoral rock* with a thick nut of given. Thi* gieat 
growth of "bloom” naturally attract* the altertien of tie ■w.nicieniif.c nlerrrrr, and invnr 
abiuid eaplanathtna of Ms am-araiK. are given. Tbe r.o*t tnnnan one in Okhkosh i* that 
it It a ir.ii', of acvd* coining from the marshy thorr of the For and Wolf above Ohkosli. 
Doubtless the Anabtitna and Cloialrithia have given r,»c to the auppo.lt Ion that the bloom 1* 
a nta»» of *erd*. The deenmpoaition of Claiairichii produces a blood red coloring matter 
which I* sometimes very noticeable on the shores of l,*kr Winnebago, and Ins ltd people to 
question a, to whetlxr Hie lake is no* sffeeted by one of the plague* of llgypl. 

Wien the water i* Mill the plant, of the boon aie in greatest abundance, rloac to 
the nr fare, ami are distributed very uniformly over the lakr. Frequently, in tlic latter 
(.it of July ami in August, there may be seen floating about yellowish green masses of a 
more or leas spherical outline, perhapa as much a* three Inches or more In diameter. These 
mnskrs, which are composed ol aggregations of /d *■*.•*, eon u mingled wllh scattered fronds 
of Gloielrirhvt and Anabat**, have very little coherence aid elude the collector by falling 
in pieces almost at a touch. An is evident from the discussion of the occurrence of the 
algal constituent* of the panktnn. the bloom is no* a prominent feature ol tbe deep lakes.- 
in fact. In some y«*r* the growth of theve a ga* is hardly it mired by ihr ordinary observer,— 
and of the shallow lakes few teem to produce at large an amount at is seen in Lake 
Wlnnsbago. Of the lakes under observation. Shawano and Pelican were the only ones that 
could he compared at all with Ukc Winnebago. 

Odors produced by ihc decomposition of organic mailer in water arc easily 
detected. Sometimes they are grassy and sometimes mouldy or musty. Some- 
times the odor is decidedly fishy, which is especially true oi some of the higher 
plants like Myriophylhtm or Potamogelon. Mr. Whipple* say* that the cucum- 
ber twte found in Ihc Boston water supplies was due to a fresh water sponge. 
He nude a series of experiments with oil of peppermint and other oils and he 
found that the oil of peppermint could be recognized when the dilution was 
1 to 50,000,000; oil of cloves, I to *TOtUU>: cod liver oil. 1 in 8.000.000. 
Kerosene oil could not be detected when diluted to 1 in 8 . 000 . Accord- 
ing to Whipple, aromatic odors are produced by certain diatoms: grassy odors 
are produced by certain blue-green algae like Anabaena and Kivularia; the 
sweet grassy odor is produced by Ciathrocystis; Volvox produces a fishy, odor, 
while Pandorina anti Kudorina produce a faintly fishy odor. Certain protozoa 
produce fishy and oily odors. 

Perhaps the most extensive investigation of microscopical organisms in 
water are those reported by the Massachusetts State Board of Health. Special 
methods for determining the amount of impurities found in water arc given 
in these reports. Prof. Parker has shown that when the odors are pronounced 
tbe organisms arc always present in considerable numbers, lie says: 
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The majority of o (nations which hate beer, record*-! air of microscopic sire. At first 
sight it night art-ear that these orgam.ru would be inwgnificrni in pniinrtiin to their tau, 
and that nore attention ibouM have been dented to the larger plans and animals. Very 
few case* have been observed. however, in which really acrioua trouble in water supplies 
can he referred directly to the growth of large plants or animals; whereas, in many in- 
stances. waters with very objectionable qualities contain nothing to which thrse qualities 
can be atlrlbuted except microscopic organisms. Further. although the organisms here ilealt 
with ore of such small dimensions, the immense numbers in which thry occur more than 
counter balance their snail she; and 1 am therefore, ol the opinion that, of those organisms 
which cause objectionable qualities in water, the microscopic ion are the more important. 

MOW GROWTH OF ALGAE IN WATER MAY RE PREVENTED 

The growth of algae may be prevented by covering the reservoir; hince 
light is essential for their growth, they will not develop in a cloned reservoir, 
and wc hear of little complaint under such conditions. Large reservoirs for 
public water supplies are not generally covered. Often reservoirs are much 
troubled by algal contamination; in some case* it becomes necessary lo remove 
these by a laborious method. The removal of organic tnallcr by keeping the 
source of the water supply in as pure condition as possible will no doubt do 
something toward keeping algae out. but nearly all water contains sufficient 
organic matter for the growth of algae, especially water coming from water 
sheds. 

THE USE OF ALGIC1DES 

Within recent years much work has been done in preventing the growth 
of algae and bacteria by copper sulphate solution*. Moore and Kcllerman in 
a recent paper arrive at the following conclusion*: 

The disagreeable odor* and tines so ohm present in drinking water are due almost 
exclusively to algae, allbough the economic importance of seodying ihese plant* ha* not fecit 
recognised until recent years. Tbe*e algal form* are widely distributed, and reservoir* in 
many stair* have been rendered unlit for um by ikeir presence. It I*. been found tint 
copper sulphate In a dilution *o great a* to be colorte**. tasteless, and harmless to mat) is 
sufficiently toxic to the algae to detroy or prevent tkrir appearance. At ordinary temper- 
attires one part of copper sulphate to IOO.OC© part, of water de.uoys typhoid ami cholera 
germ* in from three to four hours. The ease with which the sulphate can then be elimin- 
ated from the water seems to offer a practical method of sterilising large bodies of water 
when this becomes necessary. The eo*t of material for exterminating algae will not exceed 
fifty lo sixty cent* per million gallon* and will osoally be less. The destruction of patho- 
genic bacteria requires an expenditure of frrmi $5.00 lo |S.OO pee million gallon*, not 
including the cost of labor. 

It has been found that Spirogyra will die in water containing one part of 
copper to one billion parts of water. Some of the algae like Anabacna are 
destroyed in dilutions from one to five million, although Moore and Kcllerman 
found that one species of Spirogyra requires a greater strength of solution. 
There is a wide-spread opinion that metallic copper and copper salts are in- 
jurious. which is certainly true when the same arc taken in larger quantities. 
According to Tschirsch. .05 to 2 of cc$>per sulphate cause* vomiting and diar- 
rhoea. In the paper cited. Moore and Kcllerman write as follows: 

It is evident that there is sfill a considerable difference of opinion among eminent 
authorities as to the exact amount of copper which may fe injurious, but as a very con- 
servative limit wr may accept 0.02 gram at the amount that may with safety be absorbed 
daily. According to Merck’s Index, the National Dispensatory, and the United State* 
Dispensatory, the dose of copper vilphaee for tonic and astringent purpose* is one- fourth 
groin, or 0.016 gram; a« an emetic, a dose of five grains, or 0.JJ gram. Thu* it U seen 
that even if the maximum concent ration of copper eilphate necessary to destroy algae in 
reservoir* were maintained indefinitely, the absorption from daily wculd t« very far 

below an amount that could produce the Vast a n pl ea sa nt effect. Taking a dilution of one 
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to one million, which in all cases would be sufficient to prevent the growth of a polluting 
algal form, it would be necessary to drink somethin* over twenty Quarts of water a day 
before an amount which is universally recognised a* harmless would be introduced into the 
system, while more than fifty quarts would bare to be consumed before there would be 
danger of producing an unpleasant or undesirable eflect. As will be seen from the pre- 
ceding tables the use of copper sulphate at this maximum strength of one to one million 
would need to be resorted to only in rxtreme ca»e». ar.d for s very short Irngth of time, 
for. the reservoir once entirely free from the organisms, a very much weaker solution would 
be sufficient should any further aigilication be necessary. 

The Report of the Massachusetts State Board of Health for 1905 stated 
as follows: 

The objectionable lastes and odors of pond and reservoir waters, which are often at- 
tributed to decaying fUb and other causes, are. in practically all cases which have hern 
brought to the attention of the Board, caused by the presence of organisms, in some cases 
of kinds which attach thrmselvrs to thr sides and bottom of the reservoir, but in tlie 
majority of cases of those kinds which live In suspension in the water. Karly In 11103, Or. 
Georgr T. Moore formerly Atgn legist of thr United States Dcpartmrnt of Agriculture, 
brought to the attention of the Board the results of investigations which lie had made. 
Indicating that the microscopic organisms which are the chief cause of oh j actionable taslcs 
■nit odors in the waters of ponds and reservoirs could be destroyed by applying sulphate 
of copper or blue vitrol to the water in very small quantities; and information was also 
•ubmltted tending to show that bacteria were also drslroyrd in water brought in contact 
witli metallic copper. 

The result* of some of the exr'rimer.U and investigations so far a- obtained tend to 
support the conclusions which had been reached when the matter was first brought to the 
attention of the Board as to the practicability of the copper treatment for the removal of 
growths of organisms and bacteria, but the results of other experiments conflict witli some 
of these conclusions. Further study and experiment are necessary before the prohahle result, 
of the use of copper in preventing objectionable condition, resulting from growth* of or- 
ganisms, or the probable eflrct of the use of this snbstanco in public water supplies upon 
the public health can br conclusively determined. 

Dr. Moore slates that: 

Spirogyra i. often the cause of considerable trouble ir a mechanical way. and on account 
of its method of forming resting sport* i* usually able to withstand ike most unfavorable 
conditions to which it may be subjected in a pood or reserroir. In at least one instance this 
alga ha* been the cause of the loss of thousand* of dollars by the damage it produced in 
smothering out the young watercress plants in the artificial bed* constructed for the winter 
propagation of this vegetable. When the cress i» cut for market, it ncccssari’y leaves the 
plants in a weakened condition, and if the Spirogyr* gets a start it will form a thick, 
heavy mat over the water, which i* sufficient to prevent the growth, if not entirely to kill, 
the cress plants. 
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A CATALOGUE OH THE MORE JM PORTA XT POISONOUS PLANTS OH THE UNITED STATES 

AMD CANADA 



For ihc purpose of facilitating a study of the poisonous plants of this coun- 
try a partial catalogue is given here. It is based in i>art on a catalogue of the 
poisonous plants of Iowa,* issued by the writer and Estelle D. Fogcl ( Buchan- 
an). To further facilitate the study of the poisonous plants the following papers 
on the subject should be mentioned: 

Chcinut,' Chesnut ft Wilcox.* Wilcox, j N'cIsor. 4 O’Gara.s Kennedy,* 
Peters, Slade & A very ,7 Glover,* Crawford.* Heahl & Peters,'® While," John- 
son,'* Betsey, 1 J Rusby.M Guttcnberg.'S, Famine), 16 Millspaugh,<7 Coville,'* 
Peck,'* J. U. & C. G. Lloyd.*® Stebk-r & Schroctcr,*' Schaffner,** R. Schi:npfky,*3 
Winslow, 34 Farlow,” Maiden,** Atkinson, 33 Grcshoff, 34 Wilson,** Cor- 
ncvin.3® Halsted.s* Kobert.J* Crawford.JJ and Marsh. 34 

'Proceeding* of the low* Academy of Science. 14:147-172. Contributions, Department of 



S. IMpt. Am. 20<J>, f J4. 
r» Hull. *6:32, 124. " 



Kr>. 



'I’rocniling* oi me iowa / 

Botany, to*. State College- 37:147-176. 

I l>riitC!t*l Poieonou* Plant* ol ike United Slate*. Ili*. Hot. U. 

Thirty Poisonous I’Ur.ta cf the 1‘ritol Slate. 1. S. I>«»4. Agr. Hum 
llu. An. Inti. IS:M7 4J0. f69. 

* Tlie Stock Poitor.in g pUnt* in Montana. Bull. Di*. Dm. I*. S. Dept. Ac*. 24:150, i4- 36. 
a Rep. Bn. An. Ind7T7:9l-121, p. 33. 

* Fcedin | Wild PUnt. to Shoe*. Ref. Hu. An. Ind. 15:4214.’$. 
s Reii. Kebr. Agr. I’jipt. Sta. I6:I4-M. t. IJ. 

® Bull. Ntv. Agr. Itxpt. St«. 51-57. pi 24. 

T Poisoning of Cattle by Common Sorghum and Kafir Corn, Neb. Agr. ExBl. Su. 77:14. 

* Hull. Col. A*r. Kxpt. Sta. 113)24, p|. g. 

» The Poisonous Action of Jo hn*on (Wan, Bull, Bur. PI. Ind. 90, part 4. 
in Ergot ami Ergotiem. Pm. Hull. Kebr. Agr. Kip. Sta. 24. f. 3. 

" Dermatitis Venenata. An Account of the Action of External Irritants upon Ihc Skin, 

I* A Manual of the Medical Botany of N. Arret. p. 292. pi. 9. I. 140. 

I* Bull. Dept. Bel. IM4. Proc. Soc. Prom. Agr. Sel. 21:35-41. 

14 IVisoncua Plant* of the Vicinity of New York Cur. 19. 

I# I’oisnn cnat Plants which Crow H and around Erie. 21:25. 

Sta. UO&A ***' 10 ”*** Poisoning frn Co-bine. Bull. la. Agr. Bxp4- 

‘ ,T Medicinal PUnta, 1:99. pi- W. 2:IOO-I». id. ISO. 

1’olionotii Mu«n rooms, CIr. Wr. Bof. 13:34. 

*■" - «■» - *■ v - 

*? " nd Medicine* of K. Amer.. RanunctiUcear 1:304. pi. 24. f. 105. 

5:141.223' l pi *20*y *" *•>«&- I^r.dw. jahrb. d. Schwel. 

33 Poisonous and other Injnrier?* Plant* cf Ohio, Ohio Nalura’itt 4-16 37 49 

PlJZSfigfirS. "' kUi ‘'" in i &2-I-. -cher 

Vcterinar* Materia Medic and TheraMulic*. 77$. 

P-ngi. Bull. 0. S. Ilept. Agr. Di*. of Veg. Path. ard 



n 



j nar* Materia Medico and 
It Some Edible and Poison o 
Physiology. IS:453-47P. 

*• Plant. Reported to be Tti 
i till. 0/7. 

V. M |, ‘ hr " ,,n * : Kdihle. Poisoncua. etc. 322. Ithara, K. Y. 



to Stock in Australia. K. S. W. Drpt. of Aar. Mi 
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Moncg. dc plar.tis venenatia et 
- Bon - Agr. Kxpt. Sta. 59:381 397. 
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Many of the plants in this list arc certainly not strongly toxic but they 
frequently produce injurious symptoms in man and animals. The list is by no 
means complete; it will, however, serve the purpose of calling attention to 
some of the injurious plants in North America. 

It may lie noted in this connection that experiments recorded by no means 
agree as to the effect of certain poisonous plants upon animals. Notice the 
very discordant results obtained with reference to the poisoning from loco 
weeds. We may note also the opposite results obtained by experiments reported 
by Dr. S. V. Nelson 1 with reference to feeding Delphinium Mensiecii to sheep. 
This writer concluded that when fed to sheep early in May it is not poisonous 
to them. In the same report • Dr. E. V. Wilcox reports a very different ex- 
perience. This writer reports an arrested heart action and respiration and 
paralysis of the spinal cord. The animals were led early in the season, about 
the same time of the year that the unsuccessful experiments were reported by 
Dr, Nelson. Either these writers were dealing with different plants or the 
plnnt is more toxic in some localities than in others. Future experiments only 
can determine. 



EUTHALLOPHYTA 

SCHIZOPHYTA 

SCHIZOMYCETES. BACTERIA. 

Bacteria produce disease in two ways .—First, as parasites when they derive 
their nourishment from the living animal; in this case they may cause embol- 
ism as in the case of Bacillus an t heads, or they may produce within the body 
products, toxins that arc poisonous, as the diptheria Kirilins does. The tetnnus 
bacillus though parasitic produces powerful poisons that when injected even 
in minute doses cause a fatal termination, producing all the symptoms found in 
animals having the disease. Second, many saprophytic bacteria produce poison- 
ous suhatances, especially such as occur in putrid flesh, fish, and other decay- 
ing substances. The list of such organism is a long oik and cannot be given in 
this connection. 

SCHIZOPHYCEAE. 

Oscillaloriaceue. Bluc-grccn algae. 

Oscillatoria. 

Several species in the U. S., probably somewhat injurious. 

Sostocacac. 

Nostoc caeruleum Lyngb. 

N. muscorum, Ag. 

N. commune Vauch. 

Dr. J. C. Arthur some years ago thought that one of the common blue- 
green algae, a species of nostoc, found in lakes in Northern Iowa and South- 
ern Minnesota, was poisonous. Its poisonous nature was not conclusively 
demonstrated. These algae have been suspected in other parts of the world. 
Mr. George Francis calls attention to the Sodularia occurring in a fresh water 
lake in Australia. Thirty ounces oi a scum fed to sheep produced death. Tt 
is also poisonous to horse, dogs and pigs. Many of the algae of this group 

1 Kept. Bur. An. Ir.d. 1898:421. 

2 l.c. 437. 
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produce very disagreeable odors when decomposition occurs, and this plant is 
no exception to the rule. A few of these algae may be mentioned. 

Anabaena flos-aquae Breb. 

Anabaena stagnalis, Kg. Both of these are found floating on the water. 
In their decomposition they produce pig-pen odors. 

EUPHYCEAE— Algae 
CHLOROPHYCEAE. 

V okrociueae. 

Pnndorina. Common in stagnant pools, especially in barnyards. The water 
is repulsive. Cattle will not drink it unless driven to do so. May be injurious. 
Volvox may be placed in the same category. 

EUMYCETES— Fungi 

PHYCOMYCETES. BLACK MOULDS AND DOWNY MILDEWS. 

ituforaefoe. 

The species of this family are common ; among them are : Mucor muccdo L., 
found on horse manure. 

Mucor corymbifer F. Cohn, and Mucor rhiropodiformis F. Cohn. Both 
species arc pathogenic. 

Mucor stolonifer Ehrb. 

Common in the United States. Not pathogenic. Mouldy vegetables, etc. 

Mucor raccmosus A. Fres. 

Is widely distributed in North America. Mouldy vegetables, etc. 

BASIDIOMYCETBS. 

Uslilaginaceaf. 

Ustilago Zeac (Beckm.) Ung. Corn smut is supposed to be poisonous to 
cattle, but the evidence is not very conclusive. 

Ustilago avcnac (Pcrs.) Jens. The common loose smut of oats is sup- 
posed to be injurious in large quantities, the same may he said of other smuts 
occurring upon cereals. Among these are barley smut Ustihgo hordei. U. wurf.i. 
V. Irilia. 

Ustilago ncglecta Niessl. 

Pigeon Grass smut is thought by many farmers in Iowa to cause poisoning, 
especially abortion. Prof. Power, formerly of the University of Wisconsin, 
found present in this smut a small quantity of ergotin. 

Ustilago utriculosa Tul. Smartweed Smut 

This common smut is said to produce irritation and frequently is the cause 
of trouble at husking time. This fungus is widely distributed in North America. 

TillfliacMf. 

Tillclia. foetens <R. & C.) TreL 

Stinking smut of wheat is not common in this state, but when it occurs in 
flour it causes bad odors. The spores give to the flour a dark color and make 
it unsalable. 

Mehmpsoraceaf. 

Coleosporium solidaginis (Schw.) Thum. 

Parasitic on golden rod and some other plants of the order. Common in 
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the state. A number of horses in Black River Falls, Wisconsin, a few years 
ago. became diseased, it is thought, by means of this rust It may produce a 
form of Mycotic stomatitis. 

Pucciniaccat. 

Puccitiia graminis Pers. 

Wheat and oat rust, especially the uredo stage, produces inflammation of 
the mucus membrane of the mouth and nose. The dust coming from the straw 
when the grain is threshed often causes serious disturbances. Other rusts 
might l>e mentioned in this connection, like Ptucinia eoronata, Cda.. the uredo- 
sporcs of which have an effect similar to that of the common grass rust. The 
above rusts are widely distributed in North America. Uromyets trifolii, Clover 
Rust, is widely distributed on red clover and, according to several authorities, 
is responsible for mycotic stomatitis. 

Polyporaceac. 

Boletus fcllcos Bull. 

ft has a bitter taste and is poisonous. 

Ag<iri<o<eae. 

I^piola niorgani Pk. 

This fungus is very common in the fall in meadows, pastures, and lawns. 
The cap is from 5 to 11 inches across. The gills or radiating plates beneath 
the cap are brown when mature. The lower part of the stipe is somewhat en- 
larged but no cup occurs. This when eaten by some people is known to produce 
poisoning. 

Amanita muscaria I. Fly agaric. 

• Used to poison flies in Asia. Poisonous to persons. 

Amanita phalloides Fr. Amanita. 

This species is very poisonous and no one should cat so-called mushrooms 
unless he is familiar with them. 

Amnnita spreta Pk. 

This species is said to be poisonous in Eastern North America. 

Amanita rubcscens Fr. 

This species is said to be edible, but authorities recommend that it should be 
used with great care. The same is true of A. toiitarsi. Both specie* arc found 
in E. North America. 

Amanita verna Bull. 

This species is closely related to A. phalloides but it is pure white in color ; 
it is deadly poisonous. A. virosa Fr. belongs to the same category. A. frosli - 
ana Ptck is also poisonous. 

Clitocybc illudens Schw. Jack-my-Lantcm. 

This species is common in Eastern North America and is phosphorescent. 
While it is not dangerously poisonous, it is not edible. 

Phailactae. 

Ithyphallus impudicus (L) Fries. 

The common stinkhorn is probably poisonous. Its disagreeable odor, how- 
ever. would seem to render it distasteful to animals. 

Lycoperdactot. 

Lycoperdon Bovista L 

The giant puffball is edible in fresh condition, when the flesh is white, but 




100 



MANUAL OF POISONOUS PLANTS 



in the mature form in considered poisonous; the same may be said of other 
puffballs. 

ASCOMYCETES 

Atpergilloceat. 

Aspergillus glaucus Link. 

This fungus is supposed to produce staggers. Frequently found in mouldy 
hay anil gives rise to digestive disorders. Mycotic stomatitis. 

Aspergillus niger van Tieghem. 

This mould also occurs in mouldy hay and other mouldy substances and like 
the preceding species is injurious. 

Aspergillus fumigatus Fr. 

Commonly found on decaying substances, especially mouldy hay. It is path- 
ogenic. Found in the ear of man as a parasite. 

Aspergillus flavua Link. 

Also pathogenic. 

Hypocreaccot. 

Claviceps purpurea Fr. 

Found on many different grasses, especially wild rye, cultivated rye, tim- 
othy and quack grass. Produces a disease known as ergotism. The fungus is 
very poisonous, causes dry gangrene and abortion. 

FUNQI IMPERFECTI 

Many of the imperfect fungi undoubtedly produce Mycotic stomatitis. 

Oidium albicans Robin. 

Commonly found in the mouth of sucking animals of different kinds, espe- 
cially calves. Blastomycosis produced by Oidium or Saccharomycts. 

Futarium equinum Norg. Umatilla horse mange. 

Dr. Mohler and others have demonstrated that the fungus is parasitic and 
produces this mange. 

Futarium roseum is commonly found on corn and other mouldy grain. It 
is probably concerned in forage poisoning. Dr. Burrill and Prof. Barrett report 
several forms of Fusarium on com in Illinois. 

Diplodia zeae Lev. 

This disease is widely distributed cn the sheaths and blades of corn in the 
United States. It is reported as common in Illinois by Burrill and Barrett and 
in Nebraska by Hcald and Wilcox. It is also-common in the state of Iowa. 
Dr. Erwin F. Smith suggests some connection between pellagra and this mould. 

Sporotrichum Furfur Rob. Favus. 

Sporotrichum tonsurans. Barber's Itch. 

Polythrincium IrifoKi Kunzc. Helminthosporium gromineum and other fungi 
may be responsible for mycotic stomatitis. The rape fungus, Polydtnmts fxit - 
iosus Kiihn, has long been associated with this disease. 

EMBRYOPHYTA 

PTERIDOPHYTA 

Polypodiaceae. Ferns. 

Ptcris aquilina L. 

The common brake is found in eastern states and across the continent; 
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Oregon and Washington. It produces a large, strong root-stock and is said to 
he poisonous to cattle and horses. 

Adiantum pe datum L Maiden Hair Fern. 

Said to be poisonous. Widely distributed in Northern States. 

Aspidium marginale L. 

The root-stock is used as a remedy for the expulsion of tapeworm and un- 
doubtedly sometimes produces poisoning. R. N. Am., Canada to Mo. 

Cystopteris fragilis (L) Remit. Bladder fern. 

This and many other ferns, according to Greshoff, contain HCN. 

Osmundaceae. Royal Kerns. 

Osmunda claytoniana L. 

This fern is widely distributed in the eastern states. The odor is not 
pleasant and the plant is undoubtedly more or less poisonous. 

F.qvisetQceac. Horsetail*. 

Equisetum arvense L. 

The common horse-tail is supposed to he injurious to horses, as reported 
in Vermont by Dr. Richman and Professor Jones and reports of poisoning in 
other parts of the country are recorded. In Europe it has long been suspected' 
of being poisonous. 

Equlsctum robustum A. Br. 

It is common in the state ami. like the preceding, in considered poisonous. 

A suspected case of poisoning recently was reported to the writer from Iowa. 

EMBRYOPHYTA SIPHONOGAMA 

(Plowering Plants) 

GYMNOSPERMAE Conifers and Allies 

Taxateat. Yews. 

Taxu« canadensis Marsh. American yew. 

Found in northern U. S., especially on calcareous sandstone rocks or in 
sandy woods. The European species has long been regarded as poisonous to 
stock. Cases of poisoning have been reported in this country as well. It con- 
tains toxic substances, one of which is known as taxi*. 

Taxus brevifolia Nutt. Yew. Common on Pacific Coast. 

Pimteoe. Pines and Junipers. 

Junipcrus communis L Common juniper. 

Poisonous, especially the oil obtained from the juniper berries. Rushy and 
others refer to the poisonous nature of this plant, and Schaffner records that 
goats arc poisoned by eating the leaves. Common only in lime and sandstone 
rocks in Northern U. S. and Rocky Mountains. 

Juniperus virginiana L. Red Cedar. 

Common in Northern and Eastern N. Am. to Texas. The leaves contain 
the same principle as that found in the juniper, and according to Schaffner. 
are poisonous to goats. The oil produces abortion and poisoning has also re- 
sulted from its use. The oil of Cedar has well known antiseptic properties. It 
contains an aromatic body, ccdrcn, oil of cedar, from which cedren-camphor has 
been obtained. 

Juniperus seopulorum Sarg 
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Probably poisonous, like the preceding. 

Juniperus sabina L Swedish juniper. 

Poisonous, like the preceding species. Cultivated. 

Juniperus horizontalis Moench. American Savin. 

Poisonous, Canada to Minn., in swamps. 

Juniperus occidentalis Hook and vars. Red cedars. 

Common from the western slope of the Rocky Mountains westward. 

Sequoia sempervirens Endl. 

Redwood leaves are said to be poisonous. 

ANGIOSPERMAE 

Typhaceae. 

Typha latifolia L Common Cat-tail. 

Said to be poisonous to cattle. 

MONOCOTYLEDONEAE. 

Alumactae, 

Alisma Plantago-aquatica L. Water plantain. 

Recorded as being poisonous. Swamps. 

Sagittaria latifolia Willd. Large arrow head. 

The milky juice is somewhat bitter. The plant is edible, when cooked. 
The root stocks of several species of the genu* are eaten by the Indians and in 
China. Swamps. 

Gramineae. % 

Zca Mays Giirtn. Numerous cases of poisoning have been recorded from 
the consuming of com. This, however, is probably due to the production of a 
poison from the growth of mould or bacteria. The feeding of large amounts of 
dry fodder produces impaction of the stomach. 

Andropogon sorghum Brot Sorghum. 

Second growth sorghum has frequently been reported as poisonous to live 
stock; this is due to the formation of HCN in the wilted leaves. Calamagrostis. 
Milium and some other grasses contain the same substance. 

Setaria italica, Kunth. Millet. 

Both the German Millet and the Hungarian Grass arc poisonous to horses, 
acting especially on the kidneys. The poisoning is probably due to a glucoside. 

Stipa spartea Trin. Needle Grass, or Porcupine Grass. 

The sharp pointed callus often inflicts serious injuries; the fruits work 
their way under the cuticle into the flesh of the animals, and in some instances 
they have even penetrated the intestines. 

Stipa comata Trin. Western needle grass. 

Somewhat injurious, like the preceding. West of Missouri River. 

Stipa robusta Vascy. Sleepy grass. 

This grass has been suspected of producing stupor in horses. Rocky Moun- 
tains. Some species produce HCN. 

Avena sativa L. Common oats. 

The chaff of this grass sometimes produces balls in the stomachs of horses, 
known as phytobezoars. 

Avena fatua L. Wild oats. 

Common in a few counties in northern Iowa. Common in N. West., Cali- 
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fornia, Rocky Mts. Sometimes causes mechanical injuries on account of the 
pointed callus of the fruit. 

Lolium tcmulentum L. Darnel. 

The grain of this grass is injurious when ground in with flour. It produces 
stupor and symptoms resembling drunkenness. The poisoning is due to the 
fungus found in the seed. Principle loliin, a glucoside. 

Hordcum vutgare L. 

The chatT and awns of harlcy are often injurious, especially when coming 
in contact with the mucous membrane, not only in man. hut in lower animals. 

Hordeum jubatum. L. Squirrel-tail. Wild Barley. 

Common throughout the west. This grass produces mechanical injuries in 
animals that feed on hay containing it, the awns working their way in between 
the teeth and maxillae, where they cause inflammation and the formation of 
pus. <7. nussonianum, H. coespilotum, !/. secalinum. etc. produce similar in- 
juries. 

Sitanion F.lymoides Raf. Squirrel tail 

Common Rocky Mts. to Pacific Coast. Troublesome like Wild Barley. 

Agropyron repens Rrauv. Quick grass 

Widely distributed in northern Iowa. Produces a slight irritation of ihc 
mucus membrane. Contains triticin. 

Araceae. 

Arisaema triphyllum (L.) Schott Jack-in-the-pulpit. 

It is widely distributed in the north. The corns is known to he very acrid 
snd poisonous, but when boiled or roasted the poisonous substance is expelled. 

Arisaema Dracontium (L) Schott. Dragon's head. 

Widely distributed, especially in eastern and central Iowa and northern 
states. The corm is somewhat acrid and is used to destroy insccls; it is said to 
be a good vermifuge. The action of the plant in fresh condition is somewhat 
similar to that of ammonia. 

Symplocarpua foetidus (L.) Raf. Skunk Cabbage. 

Local only in a very few places. Said to be poisonous, causes vomiting, 
and temporary blindness. The juice is acrid and the plant has a very disagree- 
able odor. 

Liliacrac. 

Zygadenus elegans Ph. Swamp Camas. 

Common in northern Iowa, Minnesota and westward. In the western states 
it is regarded as poisonous to cattle and sheep, occasionally causing death. It 
is not as poisonous as some other species of the genus. 

Zygadenus venenosus Wats. Death Camas. Common in the Rocky Moun- 
tains and westward. The bulb is especially poisonous. 

Melamhium virginicum L. Bunch-flower. 

Common on low grounds in eastern Iowa and South and East. The root 
stocks are regarded as poisonous, hut reports have come to us of the poisonous 
effect on horses, of the leaves and stems, when occurring in hay. 

Veratrum woodii Robb. False Hellebore. 

Southeastern Iowa to Mo. Poisonous like the eastern white Hellebore and 
the western California Hellebore. Probably contains jervin, ccvadina and 

cevadin. 

Veratrum viride Ait Common swamp hellebore. 
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• Eastern North America ; swampy places. Seeds arc poisonous, also herbage 
under some conditions. 

Veratrum califomicum Durand. California hellebore. 

Rocky Mountains to Pacific Coast. 

Amianthium Muscaetoxicum (Walt) Gray. Fly poison. Crow poison. 
Common along the Atlantic Coast and Long Island southward. 

Erythronium purpuraxens S. Wat. Dog-tooth Violet. 

California. Contains saponin. Said to be poisonous. 

Lcticocrinuni ntonlanum Nutt. Leucocrinum. 

Northwestern United States. Thought to be poisonous to sheep. 
Nothoscordum bivalve (L) Britton. Crow poison 
Southern United States. 

Aletris farinosa L Colic root. 

Said to be poisonous. Sandy soil. E. N. Am. 

Mcdcola virginiana L Indian cucumber root. 

From New Brunswick to Minn., ami Florida. Said to be poisonous. 
Chamaelirium luteum (L.) Gray. Blaring Star. 

Said to be poisonous. Mass, to Ark. and Fla. low grounds. 

ChJorogalum pomcridianum Kunth. Soap plant. 

Pacific Coast. Contains saponin. 

Allium canadcnsc L Wild onion. 

Widely distributed; common in low pastures, N. U. S. Milk is flavored 
where cattle feed on the plant. The A. ynifolium of California is poisonous. 
Allium tricoccum Ait. Wild Leek. 

Eastern and northern States. Taints milk like proceeding. 

Lilium su perb um L Turk’s-cap lily. 

According to Schnffncr. this species produces dermatitis. The bulbs pro- 
duce mental exhaustion and headache. 

Asparagus officinalis L Asparagus. 

According to Dr. White, in his Dermatitis Venenata, persons who con- 
stantly work with asparagus may have the skin somewhat blistered. 

Convallaria majalis L. Lilyof-the-valley. 

All parts of this plant are very poisonous to man and domestic animals. 
Contains two glucosides. convallamarin C m H m O I( . and mnvallnrin C^II^O,,. 
Trillium grandiflorum, Salish. Large flowered Trillium. 

This is used as an emetic and contains a principle which has been called 
•trillin, found in a few other species of the genus. 

Trillium crcdum L. Erect Wake-robin. 

The root stock of this species is somewhat poisonous. 

Smilax rotundifolia L Round-leaved Greenbrier. 

Widely distributes! in the northern states. Dr. Scha finer reports a case of 
poisoning from eating the young leaves of these plants. Ti>e spines are in- 
jurious in a mechanical way: they cause inflammation and pus formation. 

Ifaemodoraceat. 

Lacnanthes tinctoria (Walt) Ell. Red root. 

Maas, to Florida. It is said that white hogs arc subject to poisoning 
from this plant. 

A moryllidoccae. 

Narcissus poeticus L Narcissus. 
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This plant and other species regarded as poisonous in Europe. 

Agave americana L Century plant. 

Used as a fish poison in some countries. Cultivated 
Zcphyranthes atamasco (L.) Herb. Atamasco lily. 

From Pa. to Florida. Said to produce the disease “staggers.” 

Belamcanda chinensis (L.) DC. Blackberry lily. 

Rhizome acrid, said to be deleterious, E- N. Am. Naturalized. 

Dioscoreaceae. 

Several species of Dioscorea or yams are poisonous. 

Iridaceat. 

Iris versicolor L. Large Blue-flag. 

The underground root stocks of this plant arc known to be very poisonous. 
>r. Rusby thinks there is some danger "that it might he eaten in mistake for 
Calamus, which is commonly known as Sweet-flag If so. it would prove 
eriously if not fatally poisonous, as its well-known emetico-cathartic p*-opcr- 
ics, even when toned hy drying and keeping, are powerful, and in a fresh 
tntc would be decidedly violent." It contains the resinous body iridin. 

Orchidtueac. 

Cypripedium tpectabile Swz. Showy Moccasin flower. 

Causes dermatitis resembling that produced by Poison Ivy. A great many 
jersons arc more or less susceptible to this form of dermatitis. Swamps in 
Northern States. 

Cypripedium pubcscens Wilkl. Yellow Lady-slipper. 

Poisonous like the preceding. This species is more widely distributed. 
Cypripedium candidum Muhl. Small white Lady-slipper. 

Less poisonous than the preceding. At one time common in the marshes 
in the north, hut rapidly disappearing. 

DICOTYLEDONEAE. 

SalUaceae 

Populus balsamifcra L. Balsam Poplar. 

Said by Dr. Halstcd to be poisonous. 

Juglandaceof. 

Juglans nigra L. Black walnut. 

It is commonly believed that the hitter principle Juglandin found in the 
fruit and leaves of this black walnut arc more or less poisonous, at least it 
is thought that different species may poison the soil and prevent the growth 
of other plants ; this is, however, not well substantiated. Probably contains 
nucin, an acrid body, causing an irritation which resembles scarlatina. 

Fagaceae. (Beech Family). 

In Europe beech nuts arc known to produce some form of enteritis and the 
burs of the chestnut, Castanta denlola. produce mechanical injuries. »Spccics 
of oak(Qufrcus) particularly the acorns of Qvercus rubra are injurious to 
cattle and the nuts of European oaks produce death in hogs and cattle. This 
may possibly be due to the tannin and glocosidc contained in the seed. The 
Q. ChrysoUpis of California is poisonous. 
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UrUcactae. 

Madura pomifera <Raf.) Schneider. Osage orange. 

Cultivated especially in the southern part of Iowa to Nebraska and South- 
warti. The leaves and fruit are more or less poisonous. The thorns upon the 
p'ant produce serious injuries giving rise to inflammation. 

Humulut Lupulus L Common Hop. 

Hop pickers often have an inflammation of the hand*. The plant is a 
sedative and contains cholin, hipulic add and oil of humulus. 

Cannabis saliva L. Hemp. 

Naturalized in many parts of the North. The narcotic effect of the resin 
of the plant is well known and in India an intoxicating drink is made front the 
juice of ihc leaves. Contains the substances cannabin. and oxycannabin. 

Urtica dioiea L Stinging nettle. 

The urticating properties of our common nettle arc known to all who have 
had any experience in collecting the plants; there is at first a reddening, fol- 
lowed by a swelling, intense burning, and a small amount of itching. It is 
said to contain formic acid. The Western Kettle U. hofoxtrieta of Utah has 
similar properties. 

Urtica gracilis L Slender nettle. 

Injurious like the preceding but more widely distributed. 

Laportca canadensis Caud. Wood nettle. 

This plant is even more widely distributes! than the preceding nettles. It 
is found in «lecp woods. It produces an irritation of the skin like that caused by 
common nettle. 

teranthatfoe. 

Poisoning has been reported from the European mistletoe Vitnnn album 
and there are a few references in AnwTica regarding poisoning hy the false 
mistletoe Phorodendron fiavescent. Possibly the Arceulhobiums may also be 
injurious. 

Aristolochireae. 

Artistolochia Clematilis L 

Atlantic State* from New York to Md. Some of the European species 
of Aristolochia are poisonous like the A. Clematilis which is naturalized along 
the Atlantic Coast. 

Polygonacrae. 

Rumcx ace to sella L Sheep sorrel. 

The plant is widely distributed in the U. S. ami is becoming more common. 
Said Co be poisonous to horses and sheep. Contains oxalic an<L 

Rumex critpus L Sour dock. 

The plant is an astringent and is looked on with suspicion as are some of 
the other species of the genus. 

Eagopyrum c«culrntum Moench. Buckwheat. 

A dermatitis produced by the eating of buckwheat cake* is well known to 
most people and occasionally where screenings of this material are fed in 
quantities to hogs a similar rash is produced. Buckwheat straw is also con- 
sidered poisonous. The plant contains the glucosidc indican. 

Eagopyrum tataricum Gaertn. 

Poisonous like the preceding. 

Polygonum acre II B K. Smartwced. 
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The acrid properties of many of the species of Polygonaceae are well known. 
This species is widely distributed in the north. Contains probably polygonic 
acid. 

Polygonum hydropiper L. Smartweed. 

Poisonous like preceding. 

Chenofiodiaeeae. 

Chcnopodium anthclminticum L. Worm-seed. 

Occasionally reported in the state. Cases of poisoning from the oil of the 
seeds have been reported in medical literature. Contains the volatile oil of 
worm-seed. This is a narcotic-acrid poison. 

Chcnopodium amhrosioides L. Mexican Tea. 

This species is occasionally reported with properties like the preceding. 

Kochia scoparia (L.) Schrad. Summer cypress. 

This plant contains saponin and, according to Greshoff, the extracts from the 
seeds of another species froth in a solution up to 1 to 700. These plants must 
be regarded as slightly toxic in their effect. We may add here that saponin 
has also been found in Iiurolia ceratoides. Izurolia lanata is used as a forage 
plant in the West; it is commonly called winter fat. 

Chcnopodium mexicana Moq. Mexican Lamb’s Quarters. 

This plant contains saponin and is known to be poisonous. 

Atnaranthaccae. 

Amaranthus rctroflexus L. Green pigweed. 

Common everywhere in eastern north America, also in the great basin. 
O'Cara reports bloat from it in Nebraska. 

Amaranthus spinosus L Thorny pigweed 

The species arc injurious. 

Greshofl states that the leaves of A. kypoehondriacus give an extract which 
froths strongly and contains saponin. The saponin is only slightly toxic. 

Atriplex Nuttallii S. Wats. Salt bush. 

The leaves of the salt bush contain saponin and Grcshoff also found the 
same substance in A . kalitnus . A. horitmis and A. latiniala. He states that the 
haemolysis of the seeds of some of the species is moderately great. In China 
a skin disease known as Atriplicismus is caused by a species of Atriplex. 

Beta vulgaris. Mangolds and Sugar Beets. 

The feeding of mangolds and sugar beets to sheep causes renal calculi. 

Sarcobatus vcrmiculatus Hooker. Grease wood. 

Frequently produces mechanical injuries. According to Chestnut one man 
lost over 1C00 sheep, probably due to bloat, caused by this plant. 

Pkylolaecacrae. 

Phytolacca decandra L Pokcweed. 

The roots and seeds contain a very poisonous substance. The young shoots 
are eaten as greens; probably the poisonous principle is dissipated on boiling 
the plant. Found from southern Iowa Eastward and Southward. Contains 

pbytolaccin. 

Caryophylhiceae. 

Stellaria media L. Chick-weed. 

This has been reported as poisooous. although the seeds arc eaten by birds. 

Agrostemma githago L. Corn cockle or cockle. 

Generally found in wheat fields. Screenings are often sold as stock food 
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and several cases of poisoning from food that contained screenings of cockle 
have been reported. When cockle is in flour, it is poisonous. Several cases 
of poisoning from flour containing cockle arc on record. Cockle is said to be 
especially poisonous to poultry. Contains the substances saponin, sapogenin 
and the alkaloid agrostemmin. 

Silene antirrhina L Sleepy catchfly. 

Very widely distributed in the north. Said to be poisonous. 

Silene noctiflora L. 

Widely distributed in the north. Said to be poisonous. 

Widely distributed in northern states. Clover fields. Native to Europe, 
probably also poisonous. 

Saponaria officinalis L Bouncing Betty. 

This plant is said to be somewhat poisonous. Naturalized in the East. Ry 
Mts, and Pacific Coast. 

Vaccaria vulgaris Host. Cow cockle. 

Common only in grain fields, seeds said to be poisonous, like corn cockle. 

Nymphatactae. 

Nelumbo lutea Pers. The American Nelumbo. 

The root stock is used by the Indians for food. According to Schaffner 
it is said to he used to destroy cockroaches. Roasting dispels the poisonous 
principle. 

Ranunrulaceae. 

Hydrastis canadensis L Orange Root. Golden Seal. 

In northeastern Iowa and eastward. Contains the alkaloids hydraitin, ber- 
berinc, and xanthopuccinc. Hydrastis causes severe ulceration and catarrhal in- 
flammation. 

Caltha palustris L. Marsh marigold. 

The leaves of the marsh marigold are eaten, but the poisonous principle is 
dissipated on boiling. Plant found on low grounds, especially in northern 
states. The related species with whitish flower R. lepiosepala of the Ry 
Mts. must be regarded with suspicion. 

Actaea alba Mill. White baneberry 

More or less poisonous, but generally not eaten by live stock. Pound in 
woods more or less widely distributed in northern states. 

Actaea rubra Willd. Red baneberry. 

Widely distributed in the state, but never abundant. Berries poisonous. 

Delphinium consolida L Field Larkspur. 

Naturalized from Europe. Poisonous and fatal to cattle, frequently culti- 
vated as an ornamental plant. It contains several poisonous alkaloids. The 
alkaloids, dclphinin, delphisin, delphinoidin and staphisagrin occur in D. Staphisa- 
gt-ut and may be looked for in some of our native larkspurs. 

Delphinium carolinianum Walt. Carolina Larkspur. 

Native to prairies, especially gravelly knolls. Reported as fatal to cattle. 

Delphinium exaltatum Ait. Tall Larkspur. 

Frequently cultivated, native to Europe. 

Delphinium tricorne Michx. 

Produces fascicled tuberous roots. Common in southern Iowa. Very poi- 
sonous to cattle. 

Delphinium hesperium Gray. Larkspur. 
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California. Said lo be poisonous to cattle. Also the D. nudwoult which 
has narcotic properties. 

Delphinium mendcsii DC. Western purple larkspur. 

Common in Montana and Westward. According to Drs. Wilcox and Chest- 
nut it is poisonous, although Dr. Nelson fed 2\M pounds of fresh leaves to 
sheep without injury. Montana and west. 

Delphinium geyeri Greene. Wyoming Larkspur. 

Common in Wyoming. Colorado, and Nebraska. It is known as the 
poison weed. 

Delphinium recurvatum Greene. Larkspur. 

Common in Southern California. Said to be fatal. 

Delphinium scopulorum Gray. Tall Mountain Larkspur. 

Rocky Mountains to Canada. The Canadian Department ot Agriculture 
states that it is poisonous to cattle. 

Delphinium trollii folium Gray. 

Common along the Pacific Coast, especially California, Washington, and 
Oregon. It is known as cow poison in Humboldt county, California. Chesnut 
says perhaps it is not equally poisonous throughout all stages of its growth. 

Aconitum uneinatum L. Wild Monk's-hood. 

Native to a limited area in northeastern Iowa. Wisconsin and Eastward 
Contains aconitin. Root, flowers and leaves are poisonous. 

Aconitum napcllus L. European aconite. 

Commonly cultivated in gardens. This plant is powerfully toxic: it con- 
tains several important alkaloids, as aconitin, psendoaconitin, and aconin. Bod- 
ily heal is reduced by aconite. Winslow stales that the smallest fatal dose to 
a man is a tea spoonful of aconite, equivalent to about gr. XXX of the crude 
drug. The minimum lethal quantity of aconitin is 1-16 of gr. for man. Large 
doses produce death by paralyzing the l>cart. 

Aconitum columbianum Nutt. 

Common in the Rocky Mountains and westward. In swamps near springs 
and banks at higher altitudes in Colorado and Utah. 

Aconitum novcboracense Gray. Aconite. 

Northern States. 

Aconitum reclinatum Gray. Trailing Wolf's -banc. 

Alleghany Mountains. 

HclkbonH viridis L. Green Hellebore. 

This plant is sometimes an escape from cultivation from Long Island to 
West Virginia. All ports of the plant arc poisonous and have long been so 
recognized in Europe. 

Ancmotie nemorosa L Wood Anemone. 

The common wind flower is said to be a local irritant. Common in woods 

of X. States. 

Anomcnc patens, var. Wolfgangiana, (Bess.) Koch. Crocus. Sand flower. 
Pasquc flower. Wind flower. 

This plant is local in central and southern Iowa, but in northern Iowa it 
is common on gravelly knolls, also in III., Wis., British America, Rocky Moun- 
tains, Nebr, Col., New Mexico. It is a well known irritant containing the 
bitter substance anemonin. 

Clematis virginiana L. Virgin’s bower. 

This plan: is widely distributed in the state along with other species of the 
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same genus. The herbage is said to be acrid and caustic. The juice of some 
species of the genus causes blisters, or even ulcers. The fresh leaves of the 
C. erecta are used as a vesicant in Europe, especially by beggars, hence some- 
times called beggar’s weed. 

Clematis Fremonti Wat. Clematis. 

Common from Missouri to Kansas. 

Clematis Pitcheri Torr. &• Gray. 

From Southern Indiana to Texas. 

Clematis ligusticifolia Nutt. 

Very abundant in the Rocky Mountains west to the Pacific Coast along 
streams at a lower altitude. Greshoff reports saponin in a large number of 
species, notably C. Pitcheri, C. recta, and others; also hydrocyanic acid in C. 
Fremonti. 




Fig. 15a. Common Crowfoot (RtnuiKuliii merit). An acrid poison. (U. S. Dept. Agr.). 
Ranunculus acris L Tall buttercup. 

Poisonous, causes inflammation when it comes in contact with mucous mem- 
brane. Rarely found in Iowa, but sometimes naturalized; common eastward. 
Ranunculus septentrionalis Poir. Creeping Buttercup. 

Widely distributed in low grounds. Acrid like the preceding species. 
Ranunculus fascicularis Muhl. Tufted buttercup. 

Found in eastern Iowa, as far west as the Iowa River; common north and 
cast. Probably poisonous like the preceding specie*. 
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Ranunculus bulbosus L. Bulbous Crowfoot 

Common eastward, naturalized from Europe. 

Ranunculus abortivus L. Crowfoot. 

Common weed in many parts of the north, the leaves are quite acrid and 
have a sharp, peppery taste. 

Ranunculus sceleratus L. Cursed crowfoot. 

A very poisonous species, especially to cattle, since it grows in marshes 
along with other herbage and is often eaten with other forage plants. Contains 
anemonol and anenmonic acid. 




Fif. 19b. Common Poppy (Poorer iwn ifww). Nirrotic. (Lou Pommel). 

Anonattac. Custard Apple Family. 

Asimina triloba Dunal. Papaxv. 

It occurs in eastern Iowa as far north as Clinton and Dubuque. Common 
Southward. The pawpaw is commonly eaten, but a case of poisoning is re- 
ported. 

Trolliu? laxus Salt si. Spreading |We flower 

From western Connecticut to Michigan and the Rocky Mountains. Several 
species contain saponin and 7*. liurofieus is considered poisonous in F.urope. 

It contains saponin. 

Thalictrum revolutum DC. Meadow Rue. 

Common in low moist meadow? in Western North America. All of the 
species of meadow rue arc more or less acrid. The 7*. folycorpvm of Cali- 
fornia is poisonous to man according to Chesnut. 

MagnoliietJ.’. Magnolia Family. 

Magnolia grandiflora L. Magnolia. 
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The flowers of this plant arc said to be injurious. 

Ulicium floridanum Ellis. Anise tree. 

Native to Florida. The leaves are poisonous to stock. 

Bcrberidaceae. Barberry Family. 

Berberis repens. Lind!. Trailing Mahonia. 

Cultivated. Poisonous. According to Schatlncr, the berries are injuri- 
ous to birds. Probably contain the alkaloids berberin and oxyacanthin 
which occur in the common barberry. 

Rerberis Aquifolium Fursh. Oregon grape. 

This plant also causes poisoning. Cultivated. In the Cascade Mts., Oregon, 

Washington. 

Podophyllum peltatum L. May Apple or Mandrake. 

This plant is widely distributed cast of the Missouri divide. The roots 
and leaves are drastic and are known to be poisonous. It is said also that 
when the leaves are eaten by cows, they produce injurious milk. The roots, 
according to Dr. White, are irritating to the eye, nose, mouth and skin, and 
contain picropodophyllin, podophyllotoxin. The podophyllin is a resinous mix-* 
ture. 

Caulophyllum thalictroides Mich. Blue Cohosh. 

Widely distributed from Iowa eastward and northward. Said to In- poison- 
ous. 

Sicnisfermateac. 

Menispermum canadense L. Canadian Moon seed. 

This plant in widely distributed in woods in Iowa and the north. Con- 
tains mcnispcrmin, and mcnispin. A case is reported of the death of three 
boys from eating the berries in mistake for grapes. The Cocculus iudicus is a 
well-known remedy for the destruction of pcdiculi and is known to be poison- 
ous. It contains picrotoxin, cocculin and an alkaloid mcnispcrmin. 

Colytanthacto*. Allspice Family. 

Calycanthus floridus L 

Cultivated in Southern Iowa ami in the southern states. The aromatic 
properties of the flowers resemble those of strawberries. This makes it a 
very desirable cultivated ornamental plant. It contains an active principle 
calycanthin. Chesnut records it as poisonous. 

The other species of Calycanthus may also be regarded as poisonous. 

Laura, t ae. Laurel Family. 

Sassafras officinale Nces. Sassafras. 

According to Schaffncr the berries of this plant are reported to be poison- 
OUS. This species is native to southeastern Iowa, southward and eastward. 

Umbellularia Califomica (Arnott) Nutt. California Laurel. 

California. Leaves smart. Used to drive fleas away. 

Papavcraceae. Poppy Family. 

Papaver somniferum L. Opium Poppy. 

Opium is obtained from the common garden poppy. This species is widely 
cultivated in the state, and is frequently spontaneous. The more common 
alkaloids found in the poppy plant arc morphin, codein and narcotin. The 
seeds of poppy are sometimes used to spread on top of cookies and bread. 

Papaver rhoeas L. Corn Poppy. 
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This species is occasionally cultivated and sometimes spontaneous; the 
milky juice contains some poisonous alkak>ids, as papaverin and codcin. 

Papaver dubium L. Long Smooth-truited Poppy. 

Cultivated; native to Europe, naturalized in Eastern North America. 

Papaver orientalc L. 

This handsome, showy plant is frequently cultivated for ornamental pur- 
poses and contains a large amount of milky juice. This plant must be re- 
garded as suspicious. 

Argetnone mexkana L. Mexican Prickly Poppy. 

The Mexican prickly poppy, with pale yellow or yellowish petals, is culti- 
vated in gardens. The latex not only contains narcotic principles, but the 
prickly pods sometimes cause mechanical injury and set tip inflammation. The 
latex contains morphia: common in Texas to Kansas. 

Argemone intermedia Sweet. 

This prickly poppy of the plains contains a narcotic substance in its latex. 
The prickly leaves of the plant cause serious mechanical injury and inflam- 
mation. Common from Nebraska to Utah, Kansas and west. 

Sanguinaria canadensis ( Dill) L. Hloodroot. 

This widely distributed plant of Eastern North America is well known to 
nearly everyone. The root is poisonous and contains the principle snnguin- 
arinac, found in the red latex. It is sharply irritating, especially to mucous 
surfaces. Contains the alkaloid sanguinarin. 

Chelidonium majus L. 

Celandine is occasionally cultivated and spontaneous eastward. The orange 
yellow juice or latex is an irritant. The fresh juice produces inflammation 
and blisters, and it poisons the skin if handled so as to crush the leaves or 
stem. Contains ehelerythrin C^H^NO,. with a burning taste, and glaucin. 

Stylophorum diphyllum (Michx.) Nutt. Celandine Poppy. 

Common from Wisconsin to Tennessee and Pennsylvania. According to 
Schlottcrbcck this plant contains the following substances which arc regarded 
as injurious: protopin, stylopin, sanguinnrine and others. 

Eschscholtzia Douglaiii (Hock &• Arn.) Walp. 

Narcotic used to stupefy fish. California. 

Fumariaetce. 

Fumaria officinalis L. Fumitory. 

It has long been regarded a« poisonous in Europe. Naturalized in waste 

places eastward. 

Corydalis aurea WiDi Golden Cory dabs 

A related exotic species which is said to be very poisonous. The above 
species and others of the family have been considered poisonous. 

Crucifer at. Mustard Family. 

Lepidium sativum L. Garden Crc»«. 

Native to Europe, but occasionally escaped from cultivation. The Garden 
Cress is used as greens. It is a local irritant. 

Lepidium aperalum Wild. Small Pepper -grass. 

Widely distributed in this state, and like the other pcppcr-grasscs, may 

produce sinapism. 

Radicula armoracia (L.) Robinaon Horse-radish. 

This is poisonous, like the preceding species of thi* ordet that havi been 
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mentioned. Dr. Rusby refers to its irritating properties when taken in excess 
especially because of its action upon the urinary organs. One case referred 
to by Dr. Johnson was extreme and serious. 

Sisymbrium officinale Scop. Hedge Mustard. 

This plant is widely distributed in this state, as a weed, and produces more 
trouble than mustard. 

Sisymbrium altissimum L. Tumbling Mustard. 

This weed is common in grain fields in the north and may thus find its way 
into wheat screenings which should be fed with caution. It probably produces 
sinapism, as do the other plants of the order. It is also found in Iowa. 

Brassica arvensis (L.) Kue. Charlock. 

This weed produces sinapism. After the application of the powdered ma- 
terial, there is a sense of burning. The volatile oil of mustard is a powerful 
irritant, and caustic, and should be used with caution. 

Thlaspi arvense (Toum.) L. Penny Cress. 

This weed is said to be injurious to animals in Canada and is more or 
leas avoided by them in pasture. It is widely distributed in Northern United 
States, but is more abundant in Canada. 

Capparidaceae. Caper Family. 

Cleome serrulata Pursh. Stinking Clover. 

This plant is more or less pungent and acrid; it is widely distributed from 
Missouri River westward across the continent, especially along railways, etc. 
The flowers are showy and purple. 

Cleome lutca Hook. Western Cleome. 

This plant is a western species with yellow flowers and ha* similar prop- 
erties to the one named above. 

Polanisia graveolens Raf. 

Fetid annual, with glandular hairs and common in sandy soils in the eastern 
States. The P. trachysperma T. & G. is similar to the preceding, This 
plant is found from Iowa to Kansas. 

Sarraceniaeeae. 

■ Sarracenia purpurea L. Side-Saddle Flower. 

Probably not native to Iowa, although it is found distributed with Drosera 
in sphagnum hogs. It contains the substance sarraccnin. The root produces 
diuresis, gastric excitation, and an increased, irregular action of the heart. 
It produces papular eruptions changing to vesicular with depression as in 
smallpox. The plant was formerly used medicinally by the Indians. 

Droseractae. Sundew Family. 

Drosera rotundifolia L Sundew. 

Sundew is said to be poisonous to cattle. In bogs in the northern states. 

Greshoff reported hydrocyanic acid in this species and in D. intermedia. 
Several other specie* in Europe were reported as harmful and toxic to cattle. 

Crassvlaceae. Orpine Family. 

Scilum acre L. Stone Crop. 

Produces inflammation when applied to the skin of many persons. The 
juice is acrid anil biting. 

Other species of this genus are known to be acrid. Several species with 
yellow flowers are common in rocky soils in the Rocky Mountains. 
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Saxifragaeeae. 

According to Grcshoff several species of the genus Saxifraga of Europe 
contain hydrocyanic acid. The order also contains the currant and goose- 
berry which arc well known food plants. 

Hydrangea arborescent L. Wild Hydrangea. 

Common in the Southern States ami woods from Southern Iowa east- 
ward to New York. According to Greshoff this species contains saponin; hydro- 
cyanic acid occurs in the well known ornamental plant H. Horlensia. 

Jantesia atnericana T. Si G. Jatnesia. 

This plant is widely distributed from New Mexico to Montana. The 
leaves of this Rocky Mountain shrub contain hydrocyanic acid. 

Philadclphus grandiflorus Wiltd. and P. corona rim L. 

Mock Orange or Syringa. Native in the mountains from Virginia to Flor- 
ida. The well known cultivated syringa contains saponin; according to Gres- 
hoff the Rocky Mountain /*. mitrofikyUus also contains saponin. 

Dcutzia. Several species of Dcutria, as D. slumitiea, contain saponin. 

Chrysosplcnium oppositi folium L 

This plant contains some saponin and the C. telrandum Fries., is known 
to be poisonous to sheep. 

Rosactae. Rose Family. 

I'ragnria vcsca L. European Strawberry. 

Found on sand-stone and limestone rocks. In some people it produces 
irritation of the stomach. 

Fragaria virginiana Mill. Wild Virginia Strawberry. 

Similar to the preceding. 

Fragnria chiloensis Duchesne. Cultivated Strawl»erry. 

Like the preceding. There arc people who can not cal strawberries or 
pick them without being irritated. 

Rosa arkansana Porter. Arkansas Rose. 

Widely distributed in the west, especially in prairie regions. Not poisonous, 
but the bristles and prickles often enter the skin ami produce serious inflam- 
mation. Other species produce mechanical injuries. 

Rosa rubiginosa L Sweetbriar. 

A frequent escape in pastures. The recurved spines and prickles are 
injurious like those of the preceding species. 

Pyrus Aucuparia Meyer. Mountain Ash. . 

The berries are poitonnu* to man. last not lo lards However, they are 
readily disseminated by birds. 

Pyrus communis L Pear. 

Dr. Schaffner states that horses are reported to have been killed l>v eating 

rotten pears. 

Nuttallia ccrasitormis T. & G. Oso Berry. 

It ii found in moist places and on north slopes in western U. S., and con- 
tains amygdalin. It is poisonous. 

Gillen ia stipulata (Muht) TreL Indian Physic. 

From New York to Kansas. This species and G. Irifoliata. known as 
Bowman’s Root, arc said to contain a poisonous glueosidc. 

Filipcndula ulmaria (L.) Maxim Queen of the meadow. 
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It is cultivated and occasionally an escape; said to be poisonous. 
Sanguisorba canadensis L Burnet. 

From Labrador to N. Mich, and Alleghany Mts. Said to be poisonous. 




Pi«. 19c. Coffee Bean <Cym*c<l a d«. dteUa <£) Kerh. 
The sweet Juice in pod is poisonous. (Ads Hayden). 



Pyrus ninlus L. Apple. 

The seeds arc poisonous and contain ihc glucoside which is changed into 
hydrocyanic acid. 

Crataegus mollis L Haw. 

Cases of poisoning are reported by persons eating the fruit of Crataegus 
mollis, the injurious effects being probably due more to the inedible seeds than 
to the fruit. 

Prunus americana Marsh. Wild Plum. 

The shoots and seeds contain the principle amygdalin, which is con- 
verted into hydrocyanic acid. The fruit, it should lie said, is entirely harmless. 

Primus pumila L. Sand Cherry. 

This cherry* is not widely distributed in the state, but is found along the 
Missouri river and in sandy soil eastward. The fruit is slightly acid and some- 
what astringent, but is not poisonous, except the wilted leaves and the seeds, 
The astringent qualities in our wild fruit arc undesirable. The same is true 
of P. Besaeyi of Nebraska, the Dakotas and the Rocky Mountains. 

Prunus pennsylvanica L. Wild Red Cherry. 

Common, especially in the eastern part of Iowa and northern states. The 
leaves are poisonous, as well as the seeds. The fruit is edible. 

Prunus virginiana L Choke Cherry. 

The leaves and seeds are poisonous. The fruit is so astringent it often 
produces very unpleasant conditions when eaten in any considerable quantity. 
Choke Cherry is widely distributed in the north. The leaves in the wilted con- 
dition contain hydrocyanic acid. 

Prunus deniissa (Nutt) Walp. Choke Cherry. 
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Common in the Rocky Mountains. Cases of poisoning from this species 
have frequently been reported. 

Prunus serotina Ehrh. Wild Black Cherry. 

Most poisonous species in the north. The half wilted leaves are much 
more poisonous than the fresh leaves, and the seeds arc very poisonous, all pro- 
ducing hydrocyanic acid. 

Prunus caroliniana (Mill) Ait. Laurel Cherry- 

Laurel cherry is distributed in Southeastern United States. It is fre^ 
quently cultivated for hedges. The leaves contain prussic acid. 

Cercocarpus parvifolius Nutt. Mountain Mahogany. 

It is poisonous and the same may probably also lie true of C. Icdifalius, 
both being common in the Rocky Mountains; the former contains hydrocyanic 
acid. 

Amygdaltts pcrsica L- Peach. 

The leaves and seeds are poisooous. They contain amygdalin, from which 
hydrocyanic acid is derived. 

l.eguminosat. Pulse Family. 

Cassia chamaecrista L. Partridge Pea. 

Widely distributed in the north especially on sandy, gravelly soils. A case 
was reported where a great many sheep had the scours; the ailment being at- 
tributed to this plant. Many species of the genus are known to be laxative. 

Cassia marylandica L. Wild or American Senna. 

Found in the southeastern part of the state, anil probably acts like the 
preceding. This plant contains saponin. 

Gymnocladus dioica (L) Koch. Kentucky Coffcc-trec. 

This is widely distributed in the Miss. Valley, especially along the river 
courses in Eastern Iowa, although growing as far north as Sioux City in the 
northwestern part of the state, and along the Mississippi into Minnesota. It 
is abundant in Missouri and Illinois. The fruit contains a sweetish, hut dis- 
agreeable pulp which, as well as the leaves, is poisonous. In the South the 
leaves are used as fly poison. 

Baptisia leucamha T. & G. Large White Wild Indigo 

It is widely distributed in prairie regions but is generally avoided by 
stock. Two eastern species are regarded as poisonous, being emetics. It is 
probable that this species must lie regarded as suspicious. 

Baptisia bracteaia (Muhl) Ell. 

This plant contains the same active substances as the preceding species, 
including baptitoxin. It is common in Eastern North America. The H. australis, 
or the blue indigo of the Southern States, is also regarded as poisonous. 

Thermopsis rhombi folia (Nutt.) Richards. 

Common in the Rocky Mountains and in the plains region. The seeds 
are said to be poisonous and the plant is very hitter. Several other Rocky 
Mountain species and one Eastern species must be put in the suspected list. 
These plants produce handsome yellow Bowers. 

Sophora secundiflora (Cav.) DC. Coral Bean. 

Common in Central and Southern Texas. It contains a powerful poisonous 
substance. Reports of its poisoning occur in Mexico and Texas. 

Sophora sericea Nutt. Silky Sophora. 

Common on the plains of Colorado also from the Dakotas to Mexico 

Said to be poisonous. 
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Crotalaria sagittalis L Rattle-box. 

This is found in the western part of the state in the Missouri River Bot- 
toms and produces a disease known as the Missouri Bottom disease, called 
crotalism, by I)r. Stalker. The seeds contain an unnamed alkaloid found by 
Dr. Power. The plant is not only poisonous in the meadow, but also in hay. 

Cytisus seoparius (L) Unk. Scotch Broom. 

Found along the Pacific and Atlantic oceans. It is common in Washington 
and Oregon; also in Massachusetts and Virginia. The flowers are yellow. 
The plant contains cytisin which also occurs in several other genera of this 
family like Ulex, Thermopsis and Haptisia. 

Li’.pinus alhus L. Lupine. 

The European lupine is occasionally cultivates! and in Europe it produces 
a disease known as lupinosis. Our native species. /.. per, ■unis, is also regarded 
as poisonous. Contains lupinin; lupinidin; lupinin. 

Lujunus Icucnphyllus Dougl. Western Lupine. 

It is said to be poisonous in Montana, although this is disputed by some. 
Other suspected species of the blue lupines are L. argenieus and L. argophyllus. 

Trifolium incarnatum L. Italian or Crimson Clover. 

According to Covillc. it produces "hair” balls. This plant is cultivated as 
a cover crop in the south and cast. 

Tri folium repens (L.) White clover. 

This plant and several other species such as T. pretense, at times, produce 
bloat. 

Melilotus alba I)esv. White Sweet Clover. 

Widely distributed in the U. S. as a weed. Thr honey bees collect consid- 
erable quantities of hooey from the Sweet Clover blossoms. It has been 
looked upon with suspicion. I>r. Schaffncr states that the seeds impart a foul 
odor to flour. 

Melilotus officinalis Willd. Yellow Sweet Clover. 

This is also widely distributed in the state an.l is objectionable like the 
preceding. 

Medicago saliva L Alfalfa. 

Alfalfa may cause bloat. 

Psoralea tenuiflora Pursh. Slender Psoralea. 

Common from Illinois to Texas. Perennial herb sprinkled with little 
glandular dots. The Silvery Psoralea. P. nrgophylla, was reported from 
Iowa as poisonous. The tuberous roots of /'. esculent a Pursh. were eaten by 
the pioneers and Indians. 

Tcphrosia virginiana Pcrs. Goat’s Rue. 

It grows only in sandy soil from Wisconsin to Iowa, cast and south. It 
was used by Indians as a fish poison. Several other species in South America 
and Mexico have Iwen used in a similar way. One is called 7'. toxiearia, and 
is a well known fish poison. Other N. Anicr. species probably also poisonous. 

Scshania veskaria Muhl. 

An annual vine of the Southern States. Carolinas and Westward. The 
seeds arc said to he poisonous. 

Robinia neo-mcxkana A. Gray. 

Common in New Mexico and frequently cultivated as a hedge plant in 
Southern Colorado. The leaves somewhat resemble those of the black locust. 

Robinia pseudacacia L Locust-tree. Black locust. 
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This plant is frequently cultivated in the north and west, and in numer- 
ous places is an escape from cultivation. Native to N\ Y. and Alleghany Mts. 
The roots, leaves and bark are very poisonous to man. Contains robinin. 
Robinia viscosa Vent. Clammy locust. 

Cultivated as an ornamental plant ; the roots are somewhat poisonous. 
Astragalus mollissimus Torr. 

v A loco-weed from Neb. to New Mexico and Wyoming. 

Astragalus hornii A. Gray. 

Poisonous in Arizona and adjacent regions. 

Oxytropis lamberti Pursh. Stemless Loco Weed. 

Found in the western part of Iowa, along the Missouri River and its 
tributaries, very abundantly. One of the conspicuous loco or crazy weeds of 
the west. 

Coronilla varia L Coronilla. 

An escape from cultivation in the West. It has long been regarded as a 
poisonous plant in Europe, 




Fig. 19d. Chick Pea (Cutr arietiimm) Mid to 
be poieonoo*. 

Phaseolus lunatus Linn. Lima bean. 

Investigations carried on in Europe seem to indicate that the lima l»ean 
leaves in the wilted condition contain hydrocyanic acid. According to Guig- 
nard practically all varieties, whether wild or cultivated, were found to con- 
tain a principle which when acted upon by an enzyme yields hydrocyanic acid. 
Prolonged boiling, however, extracts the greater part of it, hut it is not 
destroyed, consequently this water should not be used, as it contains the sub- 
stance which is converted into hydrocyanic acid. 

Phaseolus multiflorus Willd. Scarlet Runner. 
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Commonly cultivated in Hardens. The root is poisonous. 

Vicia sativa L Common Vetch. 

A frequent weed in grain fields. The seeds of this are said to be in- 
jurious to pigs. It is not injurious to cows. Contains vicin. 

Prosopis juli flora DC. Mesquit Tree. 

The seeds of this tree contain a small amount of saponin, probably it is 
not very strongly poisonous as it is used as food for cattle in Texas. 

Ciccr arietinum L Chick Pea. Idaho Pea. 

Commonly cultivated in Southwestern U. S. Said to l>e poisonous in Eu- 
rope. 



Geraniaceae. Geranium Family. 



Erodium cicutarium (L) L’Her. and E. moschatum (L) L’Her. Storks- 

M1L 

Both of these plants are widely distributed, especially on the Pacific 
Coast. The former is becoming abundant in Utah. The pointed callus of the 
seed sometimes inflicts mechanical injuries. 

Oxalidactae. Wood Sorrel Family. 

Oxalia violacca L. Wood Sorrel. 

Dr. SchalTner reports a case of a boy who was poisoned from eating a con- 
siderable quantity of the leaves. The leaves arc frequently eaten as a salad. 

Tropaeolaceae. Nasturtium Family. 

Tropacolum majus. L Nasturtium. 

This plant is commonly cultivated and has more or less acrid properties. 



Lxnaceae. Flax Family. 

Linum usitatissimum L Flax. 

Said to produce death to cattle, probably due to the formation of HCN 
in the wilted leaves. People working with the fiber of the plant often have a 
form of dermatitis. Flax-seed, when fed in considerable quantities to live 
stock, especially hogs, produces death. Linum catharlicum contains a bitter 
principle /min, and tinomorin. 

Linum rigidum Pursh. Large- flowered Yellow Flax. 

This plant is reported as poisonous to sheep in some parts of the country. 
Found westward. 

Zygophyllaeeoe. 

Tribulus terrestris (L) Caltrop. 

Caltrop is found chiefly from Nebraska to Kansas and occasionally east- 
ward. T. maximus, sometimes called soap-brush, is found in the west. The 
prickly fruit is more or less injurious; it presumably contains saponin. This 
plant should he looked upon with suspicion as one exotic species is regarded as 
poisonous. 

Kulocfae. Rue Family. 

Ruta gravcolens L 

This plant is more or less acrid and produces blisters. Several species 
of the family are regarded as poisonous. 

Zanthoxylum scandtns and Z. alatum arc used as fish poisons in India. 
It is not known whether our native prickly ashes arc poisonous or not, but they 
may be looked upon with suspicion. 
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Simaruboceae. 

Ailanthus glandulosa Dcsf. Trce-o£- Heaven. 

This plant is occasionally spontaneous in the United States, southeastern 
Iowa to Texas and eastward, where it is cultivated as an ornamental plant. 
It is supposed to produce poisoning when people come in contact with it. The 
odor of the flowers is very disagreeable. It is said also, according to Dr. Rushy, 
that water coming in contact with the leaves is poisonous. 

Polygalaceae. 

Polygala Senega L. Seneca Snakeroot. 

The roots of this plant are used in medicine as an emetic. The plant is 
common in eastern North America. Probably other species of the genus 
Polygala are injurious. 

Metiaceat. 

Mclia azedarach L. Chinese Umbrella Tree. 

This plant is commonly planted as an ornan>cntal tree in the South and on 
the Pacific Coast ; it has long been regarded as poisonous in Europe. Prof. 
Fawcett writes that it is so regarded in Florida and Chesnut reports that 
hogs have been poisoned by eating the seeds. 

Euphorbioceat. 

Croton capitatus Michx. Hogwort, Croton, 

Native to Southeastern Iowa and south. Many species of the genus contain 
very active poisonous principles. While this plant has not been suspected, 
the related species, C. texensis. is known to be poisonous. 

Croton texensis (Klotzsch) Mucll. Texas Croton. 

This plant is common from Western Nebraska to Colorado and South. 
It is poisonous. The S. seligemt of California is used as a fish poison. 

Ricinus communis L. Castor-Oil Plant. 

It is widely cultivated a» an ornamental plant. The seeds contain a deadly 
poisonous substance rtVi*. 

Euphorbia corollata L. Flowering Spurge. 

Widely distributed in the Mississippi Valley, upon sandy or gravelly soil. 
Produces inflammation of the skin. 

Euphorbia Prcslii C, uss. Spurge. 

Widely distributed in meadows and fields. It has been sent to the writer as 
supposedly poisonous to live stock. 

Euphorbia marginata Pursh. Snow-on-the-Moumain. 

The honey coming from the plant is poisonous. The milky juice produces 
dermatitis. At one time the plant was used for branding cattle. 

Euphorbia lathyris L. Caper or Myrtle Spurge. 

Native to Europe, occasionally cultivated. The seeds of this plant are 
poisonous. Euphorbia resinifera contains euphorbon. 

Euphorbia cyparissias L. Cypress Spurge. 

Frequently escaped from cultivation, especially near cemeteries. Poison- 
ous to the skin, producing dermatitis. 

Probably we should add to this list other species like E. macufata which has 
several tunes been suspected of being poisonous in the state of Iowa. E. 
oblusala, common East of the Rockies, and E. heteropkylla, known in the 
East as painted leaf, and common from Central Iowa eastward to Florida and 
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westward to Texas. E. macufata is common everywhere east of the Rockies. 

The E. Cyparissias was recently sent to me from Logan Iowa, where it is 
said to have killed lambs. 



fig. t9e. flowering Spurge (Kupht’bia rorollota). (I.ni« I*ami>r1). fig. 19f. Three 
Seeded Mercury (AcoJypha ttrgimu*). Hoik plant* peiaonnua. 

Acalypha virginiea L Three Seeded Mercury. 

Common in fields and open places from Canada and Minnesota to the Gulf. 
The leaves of this plant turn purple in the Autumn. 

Jatropha stimulus* Michx. Spurge or Bull Nettle. 

This plant has stinging bristles and is common in sandy soil from Texas to 
Missouri, Virginia and Florida. 

Tragia nepetaefolia Cav. Nettle Spurge. 

With stinging hairs, common in the sosith. Other species in the Rocky 
Mountains and south also have stinging hairs. 

Buxaceae. 

Buxus sempervirens L Box. 

Cultivated in the eastern states for hedges. It is a well known poisonous 
plant. 

Anacordioceat. 

Rhus toxicodendron L. Poison Ivy. 

The leaves and stems are poisonous to many people. The form of derma- 
titis produced, and the seriousness oi the case varies according to the sus- 
ceptibility of the individual. The plant is widely distributed in the state. 

Rhus vernix L. Sumac. 
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This plant occurs in swamps in the Northern States and is the most 
poisonous species. 

Rhus Rydbergii Small. Poison Ivy. 

This plant is common from Montana and British Columbia to Colorado and 
Nebraska. It is poisonous to touch. 

Rhus diversiloba Torr & Gr. California Poison Ivy. 

Common on the Pacific Coast. It is poisonous to the touch. 

Celaslracear. Bitter Sweet Family. 

Euonytnut atropurpureus Jacq. Burning Bush, Waahoo. 

The European species has long been regarded as poisonous. 

Cclastrus scandens L. Climbing Bittersweet. 

The aril is red and has a somewhat disagreeable, sweetish taste. The 
leaves are said to be poisonous to horses. Bittersweet is quite widely dis- 
tributed in Eastern North America. 

Aquifoliaceae. Holly Family. 

The berries of the European Ilex Aqui/olium commonly cultivated in the 
East are said to be poisonous. This plant is called Poison Berry. The Iltx 
Cassinr Yaupon or Black Vomit may be poisonous. This occurs from Vir- 
ginia to Texas. 

Hippoatstauacrae. Buckeye Family. 

Aesculus Hippocastanum L. Horse-Chestnut. 

The seed of this species has long been recognised as poisonous in F.urope. 
Frequently cultivated in the U. S. It contains aesculin, and argyraescin. 

Aesculus glabra Willd. Ohio Buckeye. 

Found in Southern Iowa, along river courses as far north as Fort Dodge 
and common South and East. Cases of poisoning have been reported, especially 
where cattle eat the young shoots and seeds of the plant. 

Aesculus Pavia L. Red Buckeye. 

Common from Virginia to Missouri. 

Aesculus octandra Marsh. Buckeye. 

Common Southward. 

Aesculus californica (Spach.) Nutt. California Buckeye. 

The leaves and fruit of this tree are regarded as poisonous to stock. The 
California Buckeye especially is said to cause abortion. 

Sapindacrae. 

Many members of this family are poisonous; among them several species of 
Paulinia sometimes cultivated in North America; also a species of the genus 
Sapindus. One species occurs in the Southern States, S. marginatus, known as 
Soap-tree or Soap-berry. 

Balsaminaceae. 

Impatiens fulva Nutt. Spotted Touch-me-not. 

Widely distributed in the Northern States, especially on low grounds. The 
leaves are acrid and the plant is suspected of being poisonous to live stock. 

The cultivated /. N oli-tangere is alterative and is regarded with suspicion. 
The exotic I. Roy alii is considered poisonous. 

Rhomnaceae. 

Rhamnus cathartica L Buckthorn. 
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Frequently cultivated and used as a hedge plant. The ripe fruit is said to 
be poisonous. It contains the glocosides rhamnin. rhamnetin. and rhamno- 
cathartin. 

Rhamnus lanceolata Pursh. Buckthorn. 

Native to southern Iowa, east and south. Has the same properties as the 
preceding species. 

Rhamnus Frangula L 

This plant is considered as poisonous. The R. frangula of Europe is com- 
monly cultivated. The tropical CoDetia is poisonous. 

Karwinskia Mumboldtiana Zucc. Cajotillo. 

Southwestern U. S. Dr. Mitchell of the 3rd U. S. Cavalry says that it is 
poisonous to goats. The berries have long been regarded as very poisonous. 

Ceanothus velutinus Dougl. Ceanothus. 

This species with shiny leaves and small white flowers occurs abundantly 
in the Rocky Mountains from New Mexico to British America, to Oregon and 
Washington. According to Greshoff. it ccntains saponin in considerable quan- 
tities. The same authority states that several other specie* examined by him 
contained the tame substance, among them were C. osureus De*f.. and C. thyrsi- 
f torus Eachw. He also found the same substance but in less quantity in the seeds 
of flic New Jersey tea C. omerieonus /.. and C. oval** Dttf., two shrubby 
plants of Eastern North America, the latter being also common on the 
cast slope of the Rockies. 

Vitoeeot. Crape Family. 

P«c*lera quinquefolia (L) Greene. Virginia Creeper. 

Common from New England to the Rocky Mountains, especially east of the 
Missouri River. This plant is regarded as poisonous by some. The leaves and 
fruit nl>otmd in raphides. In this connection it may be ol interest to stale that 
the fruit of Cissus nivta of the old world produces poisonous fruits, and that 
the C. pr unfits with a pleasant, acid, sweet taste produces a painful, burning 
sensation later. The same is true of the southern Mustang Grape (F. candicans). 

Mafaoftae. 

Abutilon Theophrasti (Medic) Gaertn. Velvet-Leaf. Indian Mallow. But- 
ter Print. 

Widely naturalized in the state. The plant gives off a very disagreeable 
odor, and is suspected of being poisonous. 

Gossypium htrbacfum L. Common Cotton. 

The root of cotton is well-known as an abortive. Feeding excessive amounts 
of cotton seed meal frequently produces death in animals, particularly in hogs. 

I)r. Crawford states that this is due to nieta and pyropbosphoric acid in 
cotton seed meal. 

Sida urens L The Stinging Sida. 

Occurs in tropical America and produces mechanical injuries because of 
the hairs with which it is covered. This is also true of the S. pauirulata L 
Probably other species of Sida of the southern states may produce similar me- 
chanical injuries. 

Hypcricactat. 

Hypericum maculatum Walt. Spotted St. JohnVWort. 

All the species are suspected of being poisonous to horses. Vesicant. 
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Hypericum perforatum L Common St. John’s-Wort. 

Naturalized in Eastern U. S. A well known vesicant. 

Hypericum Ascyron L Great St. John's-Wort. 

Most widely distributed species in the state. in woods or borders of woods. 

Violate*,. 

Viola odorata L. Sweet Violet. 

Commonly cultivated in greenhouses. Said to be somewhat poisonous. 
UuderKTOUtid parts of the plant arc emetic. 

Viola cucullata Ait. Common Blue Violet. 

The most widely distributed species in the eastern states: the roots, like the 
preceding, arc emetic. 

Loasace me. 

Mentzelia ornata Torr. & Gray. Mentzelia. 

The backwardly-barbed trtchomes sometimes |*oduce mechanical injuries. 
Found in Northwestern Iowa on the Big Sioux near Sioux City, and west and 
southwest. 

Dalijtateae. 

Datisca glomerata (I’resl) Benth A Hook 
California fish poison 

Caelateae. 

Opuntia Kafincsquii Kngclm. Cactus. 

Foun<l in sandy soil in the state. The Ixirlied tfichomes cause mechanical 
injuries. 

Other spiny species «.f Opuntia, Mammillaria ami Ccreus. largely developed 
in southwestern United Slates, produce similar mechanical injuries. * 
Anhnlonium Lcwinii Henn. Mescal Bran. 

This cactus contains a narcotic substance which has long been used by the 
Indians of Mexico am! adjacent regions to produce narcosis. 

Cerrus granditlorus Mill, Night-blooming Ccreus. 

It has been regarded with suspicion where the plant is cultivated and native 
Frequently cultivated in the United States. 

Thymelaeaeeae. Mezercum Family. 

Daphne Mezercum L. Spurge Laurel. 

This is a well-known poisonous plant of Europe and is occasionally culti- 
vated. It contains the glucosides daphnin and daphnetin. 

Other cultivated species in North America are known to be poisonous and 
several of the related genera native to Asia and Australia are poisonous. 

Dirca palustris L Leather-Wood. Moose-Wood. 

Found in the North to Iowa. The bark is acrid. tl»e lierrics narcotic and 

poisonous. 

lHaeagnattae. Oleaster Family. 

Hippophac rhamnoidcs Linn. 

A native of Europe but cultivated in the United States and said to be 

narcotic. 

Aroliactae. Ginseng Family. 

Fatsia horrida (Smith) B. & H. 

From Isle Royal. Lake Superior region, to the Rocky Mountains and Alaska, 
and California. It causes mechanical injuries 
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Umbelliftrae. Parsley Family. 

Comum maeulatum L. Poison Hemlock. 

Introduced here and there in Iowa and eastward, common in Utah. The 
plant contains the alkaloids coniin, conydrin, mcthvlconiin, and a hitter 
principle cicutoxin. A very poisonous plant both to man and lower animals. 

Pctroselinum hortense Hoffm. Parsley. 

Some people are suspicious of parsley. Dr. SchafTner states that the seeds 
are injurious to birds. He reports a case of poisoning of several parrots from 
eating the leaves of this plant. Cultivated. 

A pin in graveolens L Celery. 

Several cases arc known where persons who have handled celery have had 
a form of dermatitis. Some persons cannot eat celery because a rash forms. 

Cicuta maculata L. Water Hemlock. Cow bane. 

The roots of this plant are very poisonous. The plant is widely distributed 
in the north, especially in low grounds. The European cowbane, C. virosa, 
contains the alkaloid coniin, a substance which protably also occurs in our plant 
The poisonous principle is cicutoxin. 

Cicuta bulbifcra L Bulb bearing Hemlock. 

The roots of this, and the whole plant are supposed to be very poisonous. 

In swamps and northern states. 

Cicuta vagans Greene. Cowbane. 

Occurs in Washington, Oregon and California. Occasionally said to poison 
cattle drinking water in which they have trampled roots of this plant, thus ex- 
pressing the extract. Very poisonous. 

Cicuta Bolandcri A. Gray. 

Found in marshy regions in California. 

Cicuta occidentals Dougl. Cowbane. 

Found in the Rocky Xfountains and considered poisonous. 

Sium cicutaefolium Gmelin. Water Parsnip. 

Common in many parts of the north in low grounds. Said to be poisonous. 

Acthusa Cynapium L. Fool’s Parsley. 

A poisonous herb native to Europe, with a disagreeable odor. Possibly 
occurs in a few places in the state. Contains the alkaloid cynnpin and another 
coniin-likc alkaloid. 

Angelica atropurpurca L. Purple- stemmed Angelica. 

Found in low grounds in North and Northeastern Icwa. Possibly poison- 
ous. Cattle do not relish it. 

Oxypolis rigidior (L) Coult. & Rose. Cowbane. 

Aquatic herb with white flowers, leaves simple pinnate with .1-9 lincar- 
lanccolate leaflets. 

Pastinaca saliva L Parsnip. 

Persons are often poisoned by handling the plant, which causes inflam- 
mation and vesication. Mr. F. C. Stewart, in a letter to the writer, stales that 
in one case, the eyes became swollen, vesication occurred from poisoning caused 
by the flowers. 

Heraclcum lnnatum Miclix. Cow Parsnip. 

Supposedly poisonous, although the leaves of the irrsh plant arc eaten 
by the Indians. This species is widely distributed in Iowa, especially in rich 
woods. Contains the hitter principle heraclin. 
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Daucus carota L. Carrot. 

The carrot. like the parsnip. causes vesication. Dr. Scha finer says that 
persons handling the plant are often poisoned, especially when the plant is 
wet with clew. 

Cornactae. Dogwood Family. 

Cornus paniculata L'Her. Dogwood. 

Widely distributed in the north. Some regard it as poisonous. 

Cornus paniculata L’Her. 

The fruits of this species are considered by some people to be poisonous, 
but there are no authentic eases. 

Garrya Fremontii Torr. Dogwood. 

Contains an alkaloid. It may be of interest here to slate that the Marita 
vititmis of Australia and the Pacific Islands is poisonous. It would not be 
strange, therefore, to find that some of the other members of this iamily are 
poisonous. 

Hricoctat. Heath Family. 

Kpignca repens L Trailing Arbutus 

North and East. Alleghany Mountains. Supposed to Ik- poisonous. Con. 
tains the glucoside ericolin. 

Andromeda polifolia I. Wild Rosemary. 

Arctic America. Adirondack Mountains and in Europe and Asia A. filatt 
tofhylla Link, is the Bog Rosemary, with whitish leaves found in bogs and wet 
shores from Ubrador to Minnesota, and the A. fiorib**da Pursh. is found in 
moist hillside* in the Alleghany Mountains from Virginia to Georgia. These 
plants contain andromedotoxin. 

Rhododendron maximum L. I-argc Rh.Kb»dcndron. 

Small shruh'or tree from Nova Scotia to Ohio ami tlie Alleghany Moun- 
tains. R. ( alaubitntt Mkrhx.. in the high Alleghanies from Virginia to Georgia, 
known as the Mountain Rosebay. and the California A/alea (R. oaidtnlolt) 
are known to lie poisonous, the latter especially to sheep 

Rluxkidcudron californicum Hooker. California Rhododendron. 

From San Francisco to British Columbia Cases of poisoning have been re 
ported from the Pacific Coast. 

Kalmia angusti folia L. LambkiU. Laurel. 

Common on hillsides, pastures, and bogs, from Labrador southwest through 
the Alleghanies. Known to l»c very poisonous. The leaves contain andro- 
medotoxin; frequent case* of poisoning on record. 

Kalmia latifolia L. 1-aurel. 

From New Brunswick to Ontario to Pennsylvania and south to the Alle- 
ghenies. A well-known poisonous shrub. Many cases of poisoning of sheep 
and cattle arc on record from this species, probably the most poisonous of all 
the members of this genu*. K. fvtifolia Wang., found in bogs, with rose-pur- 
pie flowers and pale colored leaves, is poisonous 

Ledum glandulosum Nutt. Labrador Tea. 

Common in bogs of the Northern Rockies, the Cascade Mountains to Cali- 
fornia. It is said to be poisonous- L. gro,K'taKdt<i.m Oeder., with white flow- 
ers and rusty wool underneath, occurs in bog* from New England to Wis- 
consin and Minnesota. Said to be poisonous 

Lcucothoe Catesbaei (Walt.) Gray. 
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With white flowers in axillary or spiked racemes; shrub. From Virginia 
to Georgia in the mountains; an allied species L. rocc»:osa <L.) Gray, occurs 
in moist thickets from Massachusetts to Louisiana, near the coast. Both species 
arc said to be iatal to stock, the latter especially to calves. 

Lyonia mariana (I..) D. Don. Stagger-bush. 

From the Atlantic Coast to Tennessee and Arkansas. Said to produce in- 
toxication, hence the name. 

Primuloceat. Primrose Family. 

Anagallis arvensis L. Poor Man's or Shepherd's Weather Glass. Pimpernel. 

Possibly growing in the state. Known to be poisonous. Contains gluco- 
side cyclamin. 

Primula obconica Hance. 

Poisonous to the touch ; very much like poison ivy. This plant is commonly 
cultivated in greenhouses. 

Primula Parryi A. Gray. Parry's Primrose. 

Common in higher altitudes in the Rocky Mountains, especially near 
brooks or springs. The root has the odor of musk, and is said to be poisonous. 

Cyclamen Europaeum L Cyclamen. 

This beautiful cultivated plant has long been regarded as poisonous in 
Europe. The C. persitlum Mill, is also regarded as poisonous. 

PlumbagiHaftae. Plumtago Family. 

Umonium carolinianum (Walt.) Britton. 

It is not known whether this plant it poisonous or not but a related plant, 
Static* pectinate Ait, of the Cape Verde Islands is poisonous. 

Sapofateat. Sapodilla Family. 

Achras Sapota L. 

A tropical fruit cultivated in Florida. It is said to he injurious ami accord- 
ing to Greshoff contains saponin. Lucuma forms a well-known genus of West 
Indian fruit trees. In L. Bonplandia, H. B. K., Altamirans demonstrated amy- 
gdalin as early as 1876, and in another species a cyanogcnctic glucosidc was 
suspected, but the experimental proof was wanting. GrcsholT reports hydro- 
cyanic acid in the /.. mammosa. 

EbtHQttat. Ebony Family, 

Diospyrus virginiana L. Persimmon. 

Common in the Southern States as far mirth as southern Iowa. It is used 
as an anthelmintic, but it is not positively known whether any part of this 
plant is poisonous; several exotic species, however, blister the skin and one 
species in Madagascar is said to be very poisonous. 

Oleoceae. Olive Family. 

Ligustrum vulgare L Privet. 

The privet is frequently cultivated in the U. S. The leaves and fruit of the 
plant are said to be poisonous. Prof. Chesnut says that accidents have been 
occasioned in children, both by fruit and the leaves. It contains tile bitter 
principle syringopicrin. 

Forsythia suspensa Vahl. Forsythia. 

Commonly cultivated in northern states. The root is slightly poisonous. 
The P. viridusimo Lind!, is very bitter. Greshoff has found saponin in the 
seeds of the former species. 
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Chionanthua virginica L. Fringe Tree. 

Common in the Alleghany Mountains, New Jersey lo Florida and Mis- 
souri. This is said to be a narcotic. 

Loganiaceae. Logama Family. 

Gclscmium sempervirens (L.) Ait. Yellow Jessamine. 

This climbing shrub with yellow fragrant flowers is common in the South. 
It contains several potent alkaloids, among them gelsemin. The symptoms of 
poisoning from consuming this plant are muscular weakness, especially in the 
fore legs, followed by convulsive movements of the head, fore legs and hind legs. 

Spigelia marilamlica L. Indian Pink or Pink Root. 

Common from Ohio to Missouri, Florida and Texas. This plant is used 
in medicine and is known to he toxic. Strychnin belongs to this same family. 

Centuinactae. Gentian F'amily. 

Menyanthcs trifoliata L. Buckbean. 

The plant has bitter properties and is nauseous. Contains menyanthin. 

Apocynaceae. Dogbane Family. 

Apocytium androsaemi folium L- Spreading Dogbane. 

Widely distributed in Iowa, prohably poisonous. 

Apocynum cannabinum L. Indian Hemp. 

Like the preceding. Contains apccynin. which is poisonous. 
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Kerium Oleander L. Common Oleander. 

Cultivated. The leaves are deadly poisonous to stock. Contains conessine, 
and ncriin, which has the properties of digitalin. Nerianthin bears a resemblance 
to digitalin. 

Dr. Wilson of the Arizona Experiment Station has recently demonstrated 
the very poisonous nature of this plant in Arizona. 

Ascltpiadateae. Milkweed Family. 

Asclcpias tuberosa L. Plucrisy-Root. 

Widely distributed in Iowa, especially on gravelly knolls and prairies. 
The leaves are more or less poisonous to stock. However, honey bees collect 
considerable honey from this plant 

Asclepias incarnata L Swamp Milkweed. 

Poisonous probably like the preceding. The root is emetic and cathartic. 

Asclcpias syriaca L. Milkweed. 

Poisonous. Contains the glocoside asclepione, an amorphous bitter sub- 
stance. 

Asclepias tpeciosa Torr. Showy Milkweed. 

Poisonous. This species is found in Western and Northwestern Iowa to 
Utah. 

Asclepias campestris, Decne. Milkweed. 

Commonly cultivated in gardens southward. It is said to be poisonous. 

Asclepias eriocarpa Benth. Milkweed. 

Common In California and adjacent regions. According to Chcsnut sheep- 
men in California very much fear this weed. It ha* broad mullcin-likc leaves. 

Asclcpias mcxicana Cav. Narrow Leaved Milkweed. 

Native to California. Oregon and Nevada. According to Chcsnut sheep 
and calves are not infrequently poisoned by eating this plant and cows have 
been poisoned by eating hay contaminated with it. 

CoMt’oh'ulactat. Convolulus Family. 

Ipomoea pandurata Meyer. Wild Potato Vine. Man of the Earth. 

The large root is poisonous. Contains the gulcosidc impomocin. 

Convolvulus sepium L. Hedge Bindweed. 

The plant produces a somewhat disagreeable odor. Dr. Schaflner states 
that it is supposedly poisonous to swine. Jalap contains several glucosidcs which 
also probably occur in our Morning Glory. One is convolvulin. 

Cuscuta cpithymum Murr. Clover and Alfalfa Dodder. 

Dr. J. Q. Taylor of Lisbon, Ohio, in writing to Prof. A. I). Selby stated 
that dodder produced a bowel trouble in horses, and Dr. Jenkins of New Haven 
writes that clover hay containing a great deal of dodder produced scours. He 
added that the hay had moulded badly, although the injury could not l»c definitely 
traced to dodder. Some exotic dodders are poisonous. The dodder must, 
therefore, be looked upon with suspicion. 

Poltmoniaceae. Polcmonium Family. 

Cilia aggregata Sprcng. Cypress plant. 

Common in the Ry. Mts. to Neb. This species according to Grcshoff con- 
tains a considerable amount of saponin and is very poisonous. He lists several 
other species v.hich contain this substance. 
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HydrophyUaceae. Waterleaf Family. 

Phacelia circinata Jacq. Rough Phacelia. 

This plant is common in the Rocky Mountains. It produces rough bristles 
and causes considerable irritation and inflammation; other species act in a simi- 
lar way. 

Boraginaceae. Borage Family. 

Heliotropium Europaeum L. Wild Heliotrope. 

This plant contains a poisonous alkaloid and as well as the If bidicum L. 
has long been regarded as poisonous. 

Cynoglossum officinale L. Hound’s Tongue. 

Poison acts much like Curare. 

Cynoglossum virginicum I.. Wild Comfrcr. 

Supposed to be poisonous. 

Lappula officinalis Lehin. Stickweed. 

The fruit of this plant gets into the wool of sheep and sometime* produces 
mechanical injuries. 

Echium vulgare L. Viper's Rugloss. 

Occasionally spontaneous, probably in the Eastern part of the state. Con- 
tains a poisonous alkaloid. 

I'trbtnaceae, Verbena Family. 

Callicarpa americana L. Mexican Mulberry. 

Common in the southern states. Several Asiatic species of the genus used 
as fish poisons, No report of poisoning from the American si»ecies is recorded. 

. Labiatae. Mint Family. 

Scutellaria gnlericulata L Marsh Skullcap. 

Common in wet places in the North. Suspected of producing poisoning. 

Stachys arvensis L. Corn or Field Woundwort. 

Waste places, especially along the Atlantic Coast. Suspected. 

Galcopsis tetrahit L. Dead Nettle. 

Common hemp nettle with purplish flowers and sliff calyx bristles. Com- 
mon Eastward and in the Northwest in British Columbia and Washington. 
Causes irritation. 

Nepeta hederacea (L.) Trevisan. Ground Ivy. 

Widely naturalized in the state. It is said to be poisonous to horse*. 

Hedeoma pulegioidcs Per*. Pennyroyal. 

Common, especially in clay soils in Eastern Iowa. The oil is known to 

cause poisoning. 

Leonurus Cardiara L Common Motherwort 

Known to produce mechanical injuries and dermatitis. Widely distributed 
in the U. S., naturalized in Europe. 

Solanactae. Kinghshadt Family. 

Nicandra Physalodcs (L.) Pers. Apple of Peru. 

Cultivated here and there in Iowa. Said to be poisonous. Used as a fly 
poison in parts of the United Statcs. 

Solanum nigrum L. Black Nightshade. 

The leaves and other parts of the plant- arc reputed to l>c poisonous to 
calves, sheep, goats and swine, and the green berries arc known to be poisonous 
to man. The fruit of a form of this species is cultivated as an esculent. 
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The writer has not only eaten berries of this, hut has seen others cat berries of 
this and the common Black Nightshade without injurious results. Contains the 
alkaloid solanin, with a hot, bitter taste. 

Solanum triHorum Nutt. Nightshade. 

Common from Nebraska to Rocky Mountains to Alberta, south to Texas. 
Poisonous. 

Solanum tuberosum L- Potato. 

At certain times the tubers of the potato are poisonous, especially when 
green. The writer knows of an instance where the eating of potatoes acted 
as a poison. The substances produced in the young shoots of the potatoes 
arc solanin and solanadin. 

Solanum carolinense L Horse-nettle. 

Southern United States North to Minnesota and East to New York. 
Fruit with disagreeable odor. Said to be poisonous. Narcotic. 

Solanum Dulcamara L Bittersweet. 

The berries arc poisonous, as arc also the leaves. Cattle are known to have 
been poisoned by it. The bitter substance contained in it is known as dulca- 
marin. 

Lycopersicum esculentum Mill. Tomato. 
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The green parts of the plant contain saponin and solanin. 

Physalis heterophylla Nees. Ground Cherry. 

From New Brunswick southward and westward. Suspected plant as is F. 
virginiatta Mill. 

Cestrum cauliflorum Jacq. Cesirum. 

West Indies. The C. nocturnum L., frequently cultivated in greenhouses. 
Several species are poisonous. 

Atropa Belladonna L. Belladonna, Deadly Nightshade. 

Occasionally cultivated and possibly also an escape. Very poisonous. 
Nicotiana Tabacum L. Tobacco. 

Cultivated. Narcotic and poisonous, and produce* the alkaloid nicotin, a 
very poisonous substance. 

Nicotiana alatum I.ink & Otto. Flowering Tobacco. 

Poisonous like the preceding. 

Nicotiana glauca K. Grah. Smooth Tohacco. 

An escape from cultivation in California. According to l)r. 0. Burtt 
Davy poisonous. 

Hyoscyamus niger L Black Henbane. 

Probably occasionally found in Iowa. Utah. Mont . Atlantic States. Known 
to he poisonous to stock and also to hogs. Universally recognised as a poison- 
ous plant in Europe and this country. Prolably one of the most deadly poison- 
ous plants in the United States. Seeds are poisonous to chickens. Contains 
the alkaloid hyoscyamin. 

Datura Stramonium L. Jimson-wced. 

Naturalized in various parts of the U. S. All parts of the plant arc 
narcotic and poisonous, especially the seed Several cases of poisoning in child- 
ren are reported in Iowa. The plant produces a very disagreeable odor, and the 
hay containing the plant is poisonous to cattle. It contains the alkaloid, atropin, 
and hyoscyamin. 

Datura Tatula L. Purple Jimson-wced. 

Poisonous like the preceding, and the following species. Naturalized in 

u.s. 

Datura Wrightii, DC. Wright’s Datura 

Frequently cultivated as an ornamental plant and known to be poisonous. 
The nectar from the flowers which is produced in great abundance is known 
to produce poisoning in children in this country. 

Datura alba Nees. Thorn Apple. 

Cultivated. Plant said to have been much used in India for criminal 
purposes. Very toxic. 

Capsicum annuum L. Red or Cayenne Peppers. 

Well known remedy used as a stimulating plaster externally; if the pepper 
•is applied long enough it produces vesicles. Red pepper is often injurious 
when taken in too large doses internally. The active poison is capsicol with a 

strong odor and burning taste. 

Capsicum frutesccns L. Shrubby Pepper. 

Southwestern United States, taxi to be poisonous. The fruit ha* a sharp 

pungent taste. - 

Lycium halimi folium Mill. Matrimony Vine. 

Cultivated and commonly naturalized. Somewhat spiny thorns. Said to be 

poisonous. 



134 



MANUAL OF POISONOUS PLANTS 



Scrophuloriaceoe. Figvort Family. 

Vcrbascum Thapsus L- Moth Mullein. 

Naturalized on the Atlantic coast and common in Utah and the west. Said 
to be poisonous. 

Linaria vulgaris Hill. Butter-and-eggs.. Toad Flax. 

A weed, especially northward. Suspected of being poisonous. 

Scrophularia marilandica Gray. Simpson Honey Plant. 

Widely distributed in E. U. S.. pastures and woods. Not eaten by stock. 
According to Millspaugh, the physiological effect of this plant is bleeding of 
the gums, colic, and sleepiness. Contains a crystalline bitter substance, scrophu- 
larin. 

Digitalis purpurea L. Purple Foxglove. 

This plant is widely cultivated in the U. S.. and naturalized on the Pacific 
Coast. 

Is poisonous to man and live stock, especially horses. It contains the glu- 
cosidea digitalin, which dilates the pupil; digitoxin, and digitonin. 

Gerardia tenuifolia Vahl. Slender Gerardia. 

Said to be poisonous to sheep and calves. Probably other species are like- 
wise poisonous, like G. grandiflora and G. purpurea. 

Pedicularis lanceolata Mx. Lousewort. 

Widely distributed in low grounds and swamps. Said to 1* poisonous. 

Pedicularis canadensis L. Lousewort 

Widely distributed in the state in gravelly soils and on knolls. Said to be 
poisonous. Sheep, however, eat large quantities of the P. grocnlandica without 
apparent injuries. 

Pedicularis groenlandica Rett. Mountain Lousewort. 

Common at higher altitudes in swamps. Suspected of being poisonous. 

Melampyrum lineare Lam. Cow Wheat. 

Common in open woods eastern states to Tennessee. The European species, 
M. silvalicum, is regarded as poisonous in Europe. Our American plant has 
not, however, been reported. 

Gratiola sp. Hedge Hyssop. 

The European G. officinalis is said to be poisonous to cattle. Several species 
common in eastern North America. 

Veronica virginica L. Culver’s Root. 

Common in swamps in eastern North America especially northward. Con- 
tains saponin. 

Chclone glabra L. Balmony. 

In swamps northern United States. Contains an alkaloid. Suspicious. 

Bignoniaceae. Bignonia Family. 

Catalpa speciosa Warder. Hardy Catalpa. 

Widely cultivated in U. S. Odor coming from the fragrant flowers is 
poisonous and Dr. White in his Dermatitis Vcncnaia states that the flowers 
are irritating to many persons. Dr. Millspaugh. on the other hand, states that 
it is said to be dangerous to inhale the odor of the flowers for a long time, 
which, however, is probably not generally true. The allied Caroba contains the' 
bitter principle carobin. 

Catalpa bignonioides Walt.- Common Catalpa. 
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Occasionally cultivated in the north, but scarcely hardy. Poisonous like 
the preceding. 

Bignonia capreolata L. Cross Vine. 

A tall climbing vine with large orange colored flowers; from Virginia to 
Louisiana. Said to be poisonous. 

Tecoma radicans (L) Juss. Trumpet Creeper. 

Climbing vine, large tubular orange and scarlet flowers. New Jersey to 
Iowa, Texas to Florida. Said to be poisonous, several exotic species are poison- 
ous. 

ftubiaceae. Madder Family. 

Cephalanthus occidentals L. Buttonbush. 

This plant commonly occurs in low grounds, especially along river courses. 
The leaves contain a poisonous principle, ccphalanthin, a very bitter glncoside. 

Cafirifoliatftie. Honeysuckle Family. 

Triosteum perfoliatum L. Feverwort, Horse-gentian. 

Widely distributed in woods. Some species of the genus were used by the 
Indians as a cure for fevers and early practitioners in this country used the 
root as an emetic. The physiological action of the plant is to produce vomiting 

Sambucui canadensis L Elderberry. 

Dr. Rusby states that the plant is poisonous. The elderberry is widely dis- 
tributed in the U. S. and the flowers of this are commonly used to prepare a tea. 
Contains coniin. 

Sambucus rncemosa L- Red-l>crricd Elder. 

Northern states and Rocky Mountains. Northeastern Iowa. Suspected. 

Symphoricarpos orbiculatus Moench. Coral-berry. 

Common in the south, occurring on sterile or rocky soils and on borders of 
woods. Reported as poisonous. 

Symphoricarpos mollis Nutt. Coral Berry. 

This plant is said to contain saponin according to Grcshoff. The S. race- 
monu Michx. Snowbcrry. Across the continent northward. Grcshoff found 
saponin in leaves but not the fruit. Cases of poisoning have been reported in 
the old world. 

Loniccra involucrata (Richards) Banks. Rocky Mountain Honeysuckle. 

Common in the Rocky Mountains. It is said to contain saponin in con- 
siderable amounts. Several other species contain saponin and may be regarded 
as poisonous. 

Dienrilla Loniccra Mill. Bush Honeysuckle. 

Common in woods, north. Not reported as jioisonnus. but the Japanese Z>. 
Japonica DC is regarded as poisonous. It contains saponin. 

Cucurbitaeeae. Gourd Family. 

Some of the exotic genera of this family, like the Bryonia dioica known as 
the poison berries, and the Thchotanthrs p alma la , arc poisonous. 

Sicyos angulatus L. Bur Cucumber. 

Eastern North America. The barbed prickles are irritating and injurious 
to many persons according to Dr. Halsted. 

Boleria sp. 

One or more species of the genus regarded as poisonous in California ac 

cording to Chcsnut. 
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Cam/siMHljcfaf. Bluclicll Family. 

Lobelia cardinalis L. Cardinal-flower. 

This is listed as one of the poisonous plants by Dr. Srhaffner. Cardinal- 
flower is very abundant in the swamps along river courses in Eastern Iowa, 
and N. Mias. Valley. 

Lobelia siphilitica L Blue Lobelia. 

Also lilted aa a poisonous plant by Dr. Schaflrer 

Lobelia spicata Lam. Pale Spiked Lobelia. 

Everywhere on prairies of the northern states. Probably poisonous like the 
preceding. 




Plf. It}. Greater Ri*«M {AmArmgU in 
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Lobelia inflata L. Indian Tobacco. 

Widely distributed, occur ring in woods. The leaves of this plant were used 
by the Indians. The plant has long been used in medicine. L. inflata is very 
poisonous and is used for its action upon the pncumogastric nerve: the toxic 
doses produce exhaustion and dilation of the pupils. Death is usually preceded 
by insensibility and convulsion*. Contains the acrid lolxrliin. 

Lobelia Kalmii L. Kalm’* Ix>belia. 

Found in swamps from Nfd. to N. J. west to northern Iowa, Minnesota, 
and Man. Probably poisonous like the preceding. 





Fig. 19k. Spiny Clot bur ( XanlUmm irmoinnt 
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Composilae. Composite Family. 

Lactuca Scariola L Prickly Lettuce. 

Common across the continent, also the var. integra. Said to l»e poisonous. 

Cichoriutn Intyhus L. Chicory'. 

It has become widely naturalized in the north and west. When fed in large 
quantities to dairy cattle it imparts a hitter flavor to the milk and butter. 1 1 
contains the bitter glucoside chkorin. 

Iva xanthiifolia Nutt. Marsh Elder. Half-breed Weed. 

Western Wisconsin, Red River Valley, south and west to the Rocky Moun- 
tains. Said to cause hay fever. 

Ambrosia artemisiaefolia L. Common Ragweed. 

The pollen of this plant is suspected of causing hay-fever. 



Ambrosia trifida L. Great Ragweed. 

The pollen of this species is said to produce an irritating action upon the 

mucous membrane. 

Xanthium spinosum L. Clotbur. 

Maine to Texas. It causes mechanical injuries. 

Xanthium canadense Mill. Cocklebur. 

Young seedlings of this plant are poisonous to horses Several cases of 
poisoning to hogs have been reported in this state. 

Xanthium scrumarium L Cocklebur. 

Poisonous like the preceding This species is not common in the state 
Contains the glucoside xanthostrumarin. 
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Eupatorium perfoliatum L. Boneset. 

Commonly found in low grounds and marshes. It is an emetic when given 
in large doses. 

Eupatorium urticaefolium Reichard. White Snake-root. 

Widely distributed in woods in this state. It is said to produce a disease 
known as milk fever. No reports of this kind of poisoning have come to us in 
Iowa. The E. cannabinum contains the alkaloid eupatorin and the glucoside 
eupatorin. 

Trilisa odoratissima (Walt.) Cass. 

It is said to be injurious and has the odor of sweet clover. 

Grindelia squarrosa (Pursh) Dunal. Tar Weed. 

From Wisconsin, Iowa, westward and northward. Is said to be injurious. 
The G. Umceolata Walt., occurs from Tennessee to Texas. It has large heads 
ami resinous viscid leaves. 

Xanthism* texana D. C. 

It is said to be poisonous and contains saponin. Southward. 

Erigeron canadensis L Horse Weed. 

It is a widely distributed troublesome weed in the north. The physiolog- 
ical action of the drug obtained from this plant is to produce smarting of the 
eyes, soreness of the throat, and prostration. 

Erigeron ramosus (Walt.) B. S. P. White Weed. 

Common in meadows westward. The II. annum of the same distribution 
is found also in meadows. Both arc regarded with suspicion. 

Baccharis haUmi folia L Salt Groundsel. 

The European If. cordifolia is said to be poisonous. It occurs in salt 
marshes along the Atlantic sea coast. 

Solidago canadensis L Golden-rod. 

It is widely distributed in the U. S., and is one of the most common of our 
golden-rods. The golden-rods are generally regarded as harmless plants, but 
in a few cases they arc suspected of being poisonous. A disease of horses near 
Black River Falls, Wisconsin, was attributed to a golden-rod. Chesmit thinks 
the disease due to a rust on the plant A* a general thing stock does not relish 
the golden-rod. 

Madia glomcrata Hooker. Tarweed. 

A glandular viscid, heavily scented herb common from Saskatchewan to 
Colorado, Utah, Oregon and Washington. Probably poisonous or at any rate 
it is avoided by cattle. 

Heniizonia macradenia DC. Tarweed. 

Common on the Pacific Coast from San Francisco southward. A strongly 
and unpleasantly scented herb avoided by stock. Many of the species of the 
genus occur in California and most of them are strongly scented. 

Aster Parryi Gray. Woody Aster. 

Common in the Rocky Mountains. Utah and Wyoming. Thousands of sheep 
in Wyoming where this plant occurs sutler with the disease which has been 
attributed to "grub in the head.” Healthy sheep often die within a very short 
time after the first symptoms appear. This plant is affected with a fungus, 
Puccinia xylorrhisae, and Prof. Aven Nelson suggests in his account of this 
disease, "The chances are rather better that the suggested poisonous qualities 
are due to the fungus. Some other parasitic fungi have been proven poisonous 
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and we may well in the absence of evidence suspect ibis one.” The aster is 
confined to Gumbo clay soil intermixed with gravel and soil that contains more 
or less alkali and other salts. 

Dr. O. L Prien is investigating the disease. 




Rudbeckia lacinata L. Cone-flower. 

In moist grounds throughout the north. Dr. SchalTner says it is supposed 
to be poisonous to sheep. 

Bidens frondosa L. Black Beggar-ticks. 

Common in the north. The downwardly barbed awns arc irritating. 
Coreopsis discoidea T. & G. Small Beggar-ticks. 

Very common in the east. It is a local irritant. 

Helenium autumnale L Sneezeweed. 

It is common in low- grounds throughout Iowa and is used by the Indians 
to produce sneezing. The whole plant and flowers are poisonous to cattle and 

sheep. 

Helenium tenui folium Nutt. Sneezeweed. 
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Common in the south and said to be fatal to horses and mules. It imparts 
its bitter flavor to milk. 

Helenium Hoopesii A. Gray. Mountain Sncezcweed. 

Common in the Rocky, the Uintah and Wasatch Mountains. Said to be 
injurious to sheep. 

Achillea millefolium L Yarrow. 

It is used as a forage plant, but causes an irritating sensation of the mem- 
branes and much pain in the gastric and abdominal regions. It contains the 
glucoside achillein, an amorphous bitter substance, and the alkaloid moschatin. 

Anthemis Cotula L Mayweed. 

Has a very' disagreeable odor and causes blistering of the skin. The plant 
is carefully avoided by stock. 

Anthemis arvettsis L Com chamomile. 

Occasionally escaped from cultivation. Seeds of this and other species 
contain HCN. 

Dysodia chrysanthemoides Lag. Fetid Marigold. 

Common in the west. Dak., la.. Neb. to Mo., Tex. The leaf bracts and 
other parts of the plant are provided with large pellucid glands which produce 
the characteristic odor of the plant. 

Tanacctum vulgare L Common Tansy. 

Introduced into many parts of the north. Many serious and a few fatal 
cases of poisoning arc recorded by the use of tansy oil. The symptoms of 
poisoning arc varied, convulsions, violent spasms, dilation of the pupils, fre- 
quent and feeble pulse. Eleven drachms of the oil in a girl produced death in 
three and one-half hours. The effect on animals is salivation, vomiting, dilation 
of the pupils, muscular twitchings, followed by chronic spasms, death appears 
to be caused by paralysis of the heart and lungs. 

Artemisia biennis Willd. Biennial Wormwood 

Probably poisonous. 

Artemisia tridentata Nutt. 

Sage brush used as forage by sheep. 

Artemisia Absinthium L Common Wormwood. 

Occasionally cultivated. The volatile oil of the plant is a violent, narcotic 
poison, and contains the glucoside absinthiin, the alkaloid abrotin, the bitter 
principle santonin. 

Other species probably also poisonous 

Arnica cordi folia Hook. Arnica. 

This species with yellow flowers is common in the Rocky Mountains. The 
bruised leaves give off the odor of arnica. The European A. montana is sus- 
pected. 

Senecio Jacobaea L. Staggerwort. 

Occasionally found in the east and causes the Pictou disease. The Squaw 
Weed ( S . aureus) is common in the north. The S. plallensis, common in west- 
ern Iowa to Montana and east to Ontario, has been associated by Dr. Day with 
the Missouri Bottom disease. The species are numerous in the Rocky Mountains 
and may be responsible for some diseases. It is to be noted that the S. guadalen- 
sis of Mexico is fatal to stock. The exotic S. toluccanus contains an alkaloid 
with tetanus like action. 
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Fir !9o. Abfinthium (Artrmw Plant. Imtci, and flowering branch. 

(Paguet). 



Arctium Lappa L. Burdock. 

Produces itching. Contains the alkaloid lappin. Common weed in the 

U. S. 

Cirsium lanceolatum (L.) Hill. Bull Thistle. 

Commonly naturalized in the north from the Atlantic to the Pacific. It acts 
injuriously in a mechanical way. Other species like C. Nelsoni, Canada Thistle 
(C. arvense), C. scariosum. etc., all act in a similar way. Some species contain 
HCN. 

Centaurea solstitialis L Knapp Weed. 

Common in alfalfa meadows westward. Acts injuriously in a mechanical 
way. Some species, according to Greshoff. contains HCN. 
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. Fi *- *®P' SneezewMd (Helen, urn tenmildimm). Poisonous Kg. 19q. Bull Thinlle. 
(C irrtum lane e datum). Mechanical iojuric*. 



CHAPTER XV 



CSCMISYRV Of ALKALOIDS. 



no?. 



a. tumm 



The term alkaloid is a relic of an early method of nomenclature, namely, the 
method of naming substances without reference to their fundamental properties. 
For example, the name, oil of vitriol, does not describe sulfuric add except that 
it has a deceptive resemblance to an oil, and was originally produced from green 
vitriol. The word alkaloid literally signifies a substance resembling an alkali. 
They do form salt-Hkc compounds with acids but here the likeness at to speci- 
fic properties ends. 

It is only about one hundred years since the facts as to alkaloids began to 
accumulate. The first separation of these compounds was made in 1303 by 
Derosne but their basic character was not noted until three years afterwards 
by Serturner while studying opium. Before this time many plant extracts were 
known to contain some very active compounds usually called principles, but their 
isolation and the determination of their composition and properties date from 
the first quarter of the nineteenth century. 

The first alkaloid that was prepared and reported according to the usual 
method of procedure of the chemists, namely, obtaining the pure compound and 
then determining its chief properties, was morphin. Although this was done 
about 1806 ft was not until aome eleven years afterwards that the report at- 
tracted the attention of chemists, sufficiently to start the investigation of other 
substances for the presence of similar compounds with the result that new com- 
pound# of this class have been separated and described each year since this date_ 
The property that especially characterised these compound* wa» their basicity^' 
L e* they formed salt-like compounds with acids, although they were but weakly 
alkaline to the usual indicators of alkalinity. — 

COMPOSITION AND GENERAL PROPERTIES OF ALKALOIDS. 

The alkaloids all contain nitrogen, carbon and hydrogen and all but two of 
them contain oxygen. A large proportion of the alkaloids are non-volatile, 
foHd, crystalline compounds, while a few are volatile liquids but contain no 
OSjffm. They are generally insoluble in water but are generally soluble in 
alcohol and possess varying degress of solubility in ether, chloroform, amylic 
and carbon disulfid. These latter facts of solubility are often made use 
the alkaloids from each other, and from other substance^ 'ffie lllt- 
eompounds, on the other hand, generally possess a measurable degree of 
•Olabihty but not in the other solvents mentioned. They differ from the 
like potassium and sodium hydroxids, in the fact that the molecules 
and alkaloids unite with each other without forming other products, 
prop er ty , they resemble ammonia. HK a , when it forms such salts as am- 
ddorid, NH,, HC1 or NH 4 CL However, this property does not char- 
belong to the so-called true alkaloids, since the amins, purin bases. 
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ami ptomains react in a similar manner. -The volatile alkaloids, represented by 
nicotin and coniin, possess disagreeable odors suggesting In ~part~tfrat-of am- 
monia. The solid alkaloids, represented by strychnin, morphin, are odorless, but 
have a bitter taste, often very characteristically bitter. 

Physiologically, the alkaloid is quite generally a very active intoxicant, acting 
directly on the nervous tissues and producing results all the way from the atonic 
to the strongly tonic effects. The extreme effects are seen in the muscular 
excitation of strychnin and the depressing action of morphin, or, in the heart 
stimulation of atropin, and the depressing effects of cocain. 

OCCURENCE OF THE ALKALOIDS. 

The alkaloids are peculiarly a plant product and probably may be regarded 
as a protective agency to preserve a given species of plants. They are deposi- 
ted in various parts of the plant but commonly in the seeds. The seeds con- 
taining, as they do, the vital parts of annual plants, (and also perennials) arc 
protected from destruction by micro-organisms and by animals using them for 
food, by the intoxicating property, just referred to. A similar case is that of 
the glucoside amygdalin, as found in the seeds of several of the Rosaceae. 
The enzyme present in the seed, under proper conditions of temperature and 
moisture, decomposes it into glucose benzaldehyde and hydrogen cyanid or prus- 
sic acid, this latter compound acting as the intoxicant. 

The alkaloids are not widely distributed in the plant world, although they 
are found in several orders or families of plants. Three families are especially 
characterized by the presence of alkaloids, namely, the poppy family or Papav- 
eraccae, night shade family, Solanaceae, and the Rubiaceae. 

The basic property of the alkaloids suggest* the probability of their occur- 
rence in combination with acidic compounds more or less characteristic of the 
plants in which they are found. In sorie cases the so-called alkaloid appears 
to be similar to glucoside, i. e. it can be hydrolyzed. For example, cocain can 
be hydrolyzed into ccgonin, C # H 14 NO t , benzoic acid, C^HjCOjH and methyl 
alcohol. Others are real glucoside* like digitalin and soUnin. It is undoubtedly 
true that the latter two should not be chased with true alkaloids, but with the 
glucosides, and arc like caffcin theobromin in this sense, i. e., that they arc 
substances that have been classed with the alkaloids on superficial grounds, such 
as bitter taste, but really have no close chemical relation with them. Caffein 
and theobromin are now known to belong with the purin compounds. The purin 
compounds are basic, and hence their classification with the alkaloids. 

The acids with which the alkaloids are often united arc somewhat common 
in plants, or in a few cases they are characteristically found in combination with 
the given alkaloid, e. g.. meconic acid in combination with morphin in opium, 
or aconitic acid united with aconitin. Other acids form compounds with the 
alkaloids in the various plants in which they are found. Among these acids 
are tannic, citric, malic and quinic. The combinations are easily broken up by 
strong bases, like potassium or sodium hydroxid, and in this way they may be 
separated from the acids. Since the true alkaloids are generally soluble in 
water while alkali salts of the acids are not soluble, the alkaloids may be 
separated by treatment with potassium or sodium hydroxid and filtering out the 
insoluble alkaloid. They are then further purified by the formation of the 
soluble salt and re-prccipitating the alkaloid by an alkali. The alkaloid is then 
dissolved by the appropriate solvent and crystallized. Again it is interesting 
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to note that an alkaloid rarely exists alone in a given plant, but 13 accompanied 
by several others. For example, aconitin, as extracted from the roots of the 
aconite plant, Aconitum napellus, contains nine alkaloids; in the extract from 
poppies, called opium, upwards of seventeen alkaloids have been separated and 
studied; in the so-called chinchona or Peruvian bark extracts, some thirty- 
three distinct alkaloids have been isolated; strychnin is accompanied by hrucin 
in Strychnos ignatii, or Saint Ignatius bean. 

CLASSIFICATION OF THE ALKALOIDS. 

Owing to the basic character of the alkaloids, and the fact that they always 
contain nitrogen, it was suggested that they were connected with ammonia its 
some manner, and if so, that they might be readily broken down by distilling 
them with potassium hydroxid or caustic potash. They were regarded as de- 
rived or at least connected with ammonia. Hoffman, who added much to our 
knowledge of the amin compounds, considered that they were of the ammonia 
type and were tertiary amins. In attempting to find some reaction characteris- 
tic of the amins, Gcrhardt and others, heated the alkaloids with caustic potash, 
but were unsuccessful in obtaining any results that showed that their basic 
character was due to this structural cause, although some of them do possess 
some properties resembling the amins Others more closely resemble the am- 
monium compounds. Products obtained by heating some of the alkaloids with 
potassium hydroxid and distilling the volatile products were found to he the 
same as were obtained from the destructive distillation of bones. Later, 1K34, 
a study of bone oil by Runge led to the separation of a pure compound which 
was shown to have the formula C # H # N, known as pyridin. This was later shown 
to be a cyclic (hetcro-cyclic) compound, like benzene, one group “CH" being 
substituted by nitrogen, i. e., trivalcnt nitrogen. A number of alkaloids have 
been shown to be constructed on this nucleus by substituting various hydrocarbon 
groups and arc known as the pyridin alkaloids. 

Among the pyridin alkaloids and derivatives from them are nicotin, coniin, 
atropin, cocain. The study of the alkaloids by noting the action of potassium 
hydroxid proved to be a fruitful one. In 1842, Gcrhardt obtained a compound 
from the destructive distillation of quinine that was a new substance. This was 
named quinolin because of its origin from this alkaloid. It was later shown to 
be structurally composed of a benzene and a pyridin nucleus joined by two atoms 
of carbon in common; the further complexity is due to substituting in this 
nucleus. Most of the alkaloids are esters and arc consequently quite readily 
separated into the two parts of such compounds namely the acid and basic parts. 
A study of these constituent parts gives the complete facts as to the structure 
of the original compound. The esters may be decomposed by acids, alkalis, and 
water. 

The nucleus quinolin has been found in quinin, cinchonin. cinchonidin, strych- 
nin, and brucin, and hence these compounds are known as the quinolin alka- 
loids. 

THE ISO-QUINOLIN GROUP. 

This group of alkaloids have a nucleus isomeric with quinolin known as the 
quinolin group. Like the quinolin group, iso-quinolin has the empirical formula, 
C,H r N. The difference between this base and quinolin. so far as structural 
constitution is concerned, appears in the position of the atom of nitrogen. Not 
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only is the fundamental nucleus different in the two classes of alkaloids, but 
groups that enter into these nuclei are different, thus leading to a large number 
•of possible compounds. To this group of alkaloids belong especially the alka- 
loids of opium. For example, morphin, thebain, narcotin. narcein, papaverin, 
and codein. There are also hydrastin, hydrastium and berberin. 

THE PURIN GROUP OF ALKALOIDS. 

These compounds are not properly included with the alkaloids but they 
belong with the purin compounds or xanthin bases. The nucleus (purin) or 
atomic framework, shown by Fischer to characterize the xanthin bases, such as 
uric acid, the xanthin derivatives, guanin and adenin, is found in caffein, theo- 
bromin, theo-phyllin, compounds that are yet classed with the alkaloids. The 
structural and mutual relationship of these to each other and to the xanthin bases 
lias been determined synthetically and hence their classification is not a doubt- 
ful question. The alkaloids are methyl xanthins. Caffein is a tri-methyl xan- 
thin and theo-bromin and theo-phyllin are di-methyl xanthins. the latter being 
an isomer of theo-bromin. The alkaloid of tea is sometimes called thein al- 
though its identity with the caffein of coffee has been recognized for a long 
time. 

There are several alkaloids whose structural relations have not been deter- 
mined. Among these are pilocarpin, colchicin, and physostigmin. For the des- 
cription of these alkaloids sec statement in this text under their appropriate 
heads. 

PHYSIOLOGICAL ACTION OF ALKALOIDS AS DETERMINED 
BY THEIR STRUCTURAL COMPOSITION. 

It is within comparatively recent time that pure alkaloids have been pre- 
pared and consequently that their physiological effects could be determined. 
Some of these like quinin were prepared in a fairly pure condition during the 
first half of the last century but most of them belong to a later period. Atten- 
tion has been called to the fact that a single alkaloid is rarely produced by the 
plant and hence in the usual extracts from the plant there are several alka- 
loids with varying physiological effects. These constituents vary in amount 
according to a variety of conditions under which the plant may produce them. 
Acordingly the extracts of such plants will vary in the proportion of the alka- 
loid present. For example, in cinchona bark the amount of quinin may vary 
from 2 to 13 percent. The physiological effect of the cinchona extracts will be 
markedly different in such extremes of composition, i. e. in reference to the 
alkaloid quinin. 

In 1NC0, Crum, Brown, and Frazer called attention to the relation of the 
structure of organic compounds to their physiological effects. They were 
studying the comparative action of strychnin and brucin and although their 
knowledge of the structure of these two compounds was not complete yet they 
were able to trace a relation in this case. They found that the presence of 
methyl or ethyl groups strongly affected the active properties of these com- 
pounds. For example, brucin is regarded as the dimethoxy-deriative of strych- 
nin. The discovery that most alkaloids are built about three nuclei, namely 
pyridin, quinolin, and iso-quirolin added new zest to the study of the physiolo- 
gical effects of certain organic groups when substituted in organic compounds. 

Quinolin is a strong antipyretic and antiseptic but produces other results 
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that are decidedly toxic. By introducing: the organic group, methoxy CII g O, a 
compound is produced from which several derivatives have been formed, which 
possess antipyretic properties that have led to their use in medicine. These arc 
known as analgen, kairin, kairolin, and thallin. Quinin differs from cinchonin 
in containing the nicthoxy-group in place of a hydrogen atom. This addition 
produces a much stronger antipyretic. The antipyretic effect of the methoxy 
group is shown in some of the derivatives of anilin. For example, anilin is a 
highly poisonous compound although it has good antipyretic properties. The 
addition of a similar group to the one in question produces a compound known 
as acctanilid or antifebrin. The group added. CH^CO, is known as acetyl. 
In introducing the methyl group into acctanilid its antipyretic properties arc 
somewhat reduced but its anti-neuralgic properties arc increased. The addition 
of hydrogen to quinolin increases its toxic properties while the hydroxyl group 
increases the antifebrin results. The antipyretic properties of antipyrin are 
probably due to the two methyl groups present in the molecule. The ethyl 
group when added to organic compounds that are poisonous, in many cases at 
least, decrease their toxic character. The same is true of the acid or carboxyl 
group. When morphin is heated with hydrochloric acid, water is formed, as 
in hydrolysis, and a new compound known as apo-morphin. This treatment has 
developed two hydroxyl groups. This new compound is an excellent emetic 
The introduction of two acetic acid groups changes morphin into a mildly 
acting sedative known as heroin. Finally the purin alkaloids owe their proper- 
ties to the methyl groups introduced into xanthin i. e. as distinct from the 
santhins. 

The accumulation of facts in this direction is increasing rapidly and some 
generalization from them will do for medicine what antiscpticism and anesthe- 
tics have done for surgery, and change it from an empirical to a scientific basis. 

Blyth in his work on "Poisons; Their F.ffects and Detection" has classified 
the alkaloids and other organic poisons into the following groups. 

ALKALOIDS. 

First group, liquid volatile alkaloids, under which there arc grouped the 
alkaloids of Conium (coni in, conhydrin), tobacco (nicotin), piturie from Du- 
boisia Hopwoodii belonging to the same family as tobacco, and spartcin from 
the Common Broom ( Spartium tcoparium). 

Second group, the opium group, contains the alkaloids from the Poppy, the 
more important being morphin, thebain. codein, of the Morphin group; and 
papaveramin, codamin, laudanin, narcotin, papaverin of the Papavcrin group. 

Third group, the strychnin or tetanus-producing group of alkaloids. Under 
this head are included the alkaloids strychnin and brucin, derived from Strych- 
HOS Nux vomica of the family Loganiaceae ; the alkaloids aspidospermin, que- 
bracho obtained from the Querbracho (Aspidosperma quebracho bianco) of the 
family Apocynaceae, and at least four others; the alkaloids from the Pereira 
bark Geissospemum Vellosii, percirin; the alkaloids from Gelsemium or Carolina 
Jessamine (Gelsemium sempervirens) of the family Loganiceae, gelsemin and 
gelaeminin; the cocaine alkaloids obtained from Erytkroxylon coca, cocain 
bygrin, etc.; the alkaloids from the roots of the European Corydolis cava, cory- 
dalin, corybulbin, and six others. The corydalin in large doses causes epilepti- 
form convulsions. 
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Fourth group, alkaloids aconitin. atisin, and japaconitin of the aconite 
group, obtained from several species of Aconitum, as Aconitum Nopellus, A. 
heterophyllum, etc. 

Fifth group, the mydriatic group of alkaloids. The alkaloids of this group 
are atropin, obtained from Atropo, Belladonna, and Datura; hyoscyamin obtained 
from Datura, Uyoscyamus, Seopolia carniolica, and Duboisia (Hyoscin pscu- 
dohyoscyamin being also obtained irom these plants) ; scopolamin from some 
of the same plants as the preceding; solanin which is, however, regarded as a 
nitrogenized glucoside, obtained from various species of Solanum; solanidin 
with stronger bask properties than solanin. obtained from plants of the same 
family; cytisin obtained from Laburnum (Cytisus laburnum) of the family 
l.eguminosae, found also in quite a number of other plants of the same family. 

Sixth group, the Veratrum alkaloids containing the alkaloids jervin, pseudo* 
jervin cevadin, etc., obtained from various species of Veratrum as V. album, V, 
viride, etc. 

Seventh group physostigmin, the most important alkaloid of the group de- 
rived from the Calabar Bean (Physostigma venenosum), and calabarin. 

Eighth group, containing pilocarpin, obtained from the leaves of jaborandi 
( Pilocarpus penuatifolius ) and four other alkaloids, jahorin, pilocarpin. iaopilo- 
carpin, pilocarpin. Jaborandi belongs to the family Rutareae. 

Xiuth group, taxis, obtained from the yew tree (7 'arms baccotn). 

Tenth group, the curare alkaloids which are obtained from the Curare plants 
(Strychnos toxifera and S. Castelnaei of the family Logoniateae. The alkaloids 
are tubo-curarin, curin. etc. Protocurin obtained from the latter species is a 
slightly toxic substance. 

Eleventh group, cokhicin alkaloid; this alkaloid is obtained from the seeds 
and roots of the common meadow-saffron or Colchicum ( Colrhieum autnmnale). 

Twelfth group, muscarin from the Amanita Muscaria or Fly agaric. 

OLUCOSIDES. 

The glucosides widely distributed in plants are compounds of glucose and 
organk acids and are certainly of great importance in connection with the 
poisonous principles found in plants. They have been grouped hy Blylh into: 
A first group the digitalis group, consisting of digiialin, digitonin, and digito- 
genin, all found in the common fox glove ( Digitalis purpurea ) ; (2) second 
group of glucosides acting on the heart and containing antiarin obtained from 
Antioris to xi carta, the upas tree; the hellcborin and lu-llcborctin found in llelle- 
boms niger, If. viridis „ H. foetidus and euonymin. a resinous substance found 
in VVahoo ( liuonymus atropurpureus ) which is a powerful heart poison; the third 
group containing thevetin, obtained from Thevetia nerii folia ; strophantin from 
Strophanthus hispidus of the Dogbane Family belong to this group of heart 
poisons, but it is not a glucoside and only partly crystallirablc; scillain from 
squill; adonidin from the root of Adonis vemalis of the Crowfoot Family; 
oleandrin from the Oleander; neriin also from the Oleander, sometimes called the 
Oleander digitalin and the poison of the Madagascar Ordeal plant ( Tanghinia 
venenifera). The fourth group contains the digitalin-like apocynin from the 
common Dogbane, and other Apocynums; erythrophlein. convallamarin. a gluco- 
side from the I.ily-of-the-valley ; coronillin from CoroniUa ; and cheiranthin from 
Cheranthus. These behave like the Digitalins. 
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GLUCO-ALKALOIDS. 

The gluco-alkaloida represent a class of compounds intermediate in con- 
nection between the alkaloids and glucosides. The achillein found in Yarrow 
( Achillea millefolium) and solanin in various species of Solanum should be 
mentioned. The latter substance has. however, been referred to in connection 
with the alkaloids. 

SAPONINS. 

The Saponins have been treated fully in another connection. They are 
poisonous and when dissolved in water form solutions which froth. Of these 
mention may be made of saponin and senegin. 

OTHER VEGETABLE POISONS. 

A third division of poisonous substances includes those which cannot be 
readily classified and under this head is santonin, a lactone found in the heads of 
Artemisia sp. A second division of this group is merereon obtained from 
Daphne Mezereum. A third group is ergot of rye. containing ecbolin, secalin- 
toxin, and other substances referred to at length in another connection. 

PICROTOXIN. CICUTOXIN AND TOXINS. 

Picrotoxin is the active principle of the Indian Berry ( Coeculus indicus or 
Menispermum cocculus), which contains the active principle picrotoxinin, picro- 
tin and menispermin. 

Tutin, a non-nitrogenous glucoside, is obtained from Coriaria sarmen- 
tosa and other species. Another poison belonging to the picrotoxin class 
has been isolated from the Japanese Illieium onisatum, a member of the 
Magnolia Family. The plant is sometimes called the Japanese Star Anise. To 
this group may also be added cicutoxin obtained from the Cowbane, the oil of 
savin obtained from the common savin (Juniper us sabina ) ; croton oil ex- 
pressed from the seed of Croton tiglium ; the toxalbumins of castor oil seed and 
of Abrua; ictrogen from various species of lupines (Lupinus luteus, I,. hirsutus, 
etc.); the toxic substances in the cotton seeds; toxic substances in various 
species of Lathyrus; the toxic substances in Arum: in the black bryony (7'amu.t 
communis) ; the toxalbumin of the black locust ; ami the poisonous substances 
of the male shield fern. 

ANIMAL AND PLANT TOXINS. 

Another group of poisonous substances is included under the head of 
ptomaines and animal toxins. The word ptomaine is used in a rather indefi- 
nite way, and is open to objection, but the classification given by Blyth as animal 
toxin is also objectionable. Many of these toxins are the products of bacteria, 
some of these poisons are. however, the products of higher plants, (as toxin of 
the black locust, Abrus). etc. The groups given by Blyth are the Amins, under 
which head we have methylamin, found in the cultures of the Comma bacillus, 
and the trimethylamin, non-toxic, found in a variety of putrefying substances. 

AMINS 

The Amins are basic and originate from ammonia; they include the dia- 
mine, belonging to the amin series, which arc formed in putrefactive sub- 
stances. Of these we have neuridin in putrefying substances; cadaverin, found 
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in cultures of Spirillum and putrid animal matter; inydalein, guanidin. The 
cholin group includes ncuridin. betain, and mu scar in. The muscarin has been 
referred to elsewhere- The neurin is intensely poisonous, and atropin is an 
antidote to neurin. Tetanin produces tetanus. Tetanotoxin from tetanus pro- 
duces tremor paralysis and violent convulsions. Myda toxin contained in putrid 
horse flesh is poisonous in large doses, causing Jachrymation, diarrhoea, and 
convulsions. Tyrotoxicon. isolated by Vaughan from milk, is toxic. The suso 
toxin isolated from hog cholera is said to be quite toxic. 

ORGANIC ACIDS. 

The last group of poisonous substances includes the organic acids, the most 
important of which is oxalic acid. This is widely distributed both in the free 
state and in combination with lime soda and potash in the vegetable kingdom. 
It occurs in some species of the geranium, spinach, Phytolacca decandra, pie 
plant, Rumtx Acelosa and in Atrofa Belladonna, in connection with potash. In 
Russian Thistle and Salicornia it occurs in combination with sodium. In clover, 
apple twigs, begonia, and many other plants it occurs in the form of so-called 
compound aggregate crystals, or rosettes of calcium oxalate, in the onion and some 
other plants of simple crystals. In aroids and Virginia Creeper it appears in 
the form of needle shaped crystals, known as raphides, which arc formed during 
the metabolism of the plant, the oxalic acid being set free and uniting with the 
lime in the plant to form calcium oxalate. 

Oxalic acid is commonly used by dyers and calico-printers and also by cur- 
riers and harness makers for cleaning leather, to remove iron stains, to bleach 
straw, etc. 

Several cases of poisoning have been attributed to the use of plants (like 
the sheep sorrel, oxalis, etc.), that contain large amounts of oxalates. 

Quite a number of cases of poisoning from this acid are reported, especially 
in Europe. The smallest dose of oxalic acid known to have destroyed life, ac- 
cording to Dr. Taylor, is 60 grains. Oxalic acid acts upon the central nervous 
system. There is temporary loss of voice, burning in the throat, burning in the 
stomach, vomiting, especially bloody matter, pulse weak, locally it acts on the 
mucous tissues. 
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Organisms without chlorophyll, the vegetative body a naked mass oi proto- 
plasm with many nuclei : reproduction asexual, spores free or enclosed in 
sporangia; spores produce motile swarm spores or amoeboid bodies. 

A. Myxotkatlophylo. 158 

Cells generally with cell membrane, with one or more generations; sexual 
reproductions frequently absent, the fertilized spores when present with one cell, 
which later separates from the mother plant, or a several celled body resulting 
from the fertilization of the female fructifying body, which later develops into 
a new plant. B. Ruthollophyta. 160 

Small unicellular organisms, never green but frequently of other colors, 
blue greens, etc.; reproduction asexual by fission; spores formed in the interior 
of the cell or by transformation of vegetative cells into the endospores or 
arthrospores ; nuclei absent, but a so-called "Central body" occasionally present ; 
coloring matter equally distributed I. Schisophyta. 160 

Unicellular organisms generally colorless at least never green; membrane, 
consisting of a chitin-like substance, occasionally gelatinous; cells frequently 
with cilia; reproduction by fission; spores when present endospores or arthro- 
spores. Sfhisomyetles. 161 

Unicellular organisms like the preceding, cells contain chlorophyll and 
phycocyanin consisting of blue, blue-green, violet, or reddish pigments; swarm 
spores absent. Schisophycrar. 184 

One-celled organisms with nucleus sharply differentiated; protoplasmic body 
with a simple denser protoplasmic membrane, pseudopodia absent, motile during 
most of their existence; cilia 1 or more, and with 1 or 2 pulsating vacuoles; 
chromatophores occasionally absent; reproduction asexual by- longitudinal 
division. II. flagellaloe. 188 

Plants occurring mostly in water, always with ccll-mcmbrnne and nucleus ; 
green or other colors (brown or red) mixed with the green. 

III. Ruphyceoe. 188 

Small unicellular organisms occasionally forming chain-likc colonies. Cells 
possess two long cilia which arise from a furrow in the ventral surface. Found 
mostly in the plankton of salt water. Ptridinolts. 188 

Small one-celled organisms of brown color, the chlorophyll masked by 
diatomin found in chromatophores; cell-wall consisting of silica with a girdle 
and fine lines; reproduction asexual; division parallel to the long axis of the 
organism, and the formation of auxospores and sexual, by the formation 
of auxosporcs by conjugation. Bacillarialts. 188 

Chlorophyll green algae; membrane without silica; reproduction by division. 
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swarm cells absent; sexual reproduction by zygospores through the union of two 
equivalent gametes. (Aplanogametes). Conjugatae. 189 

Chlorophyll green plants, occurring singly or in colonies (threads or flat- 
tened bodies) ; one or more nuclei, reproduction asexual by producing multilateral 
zoospores and nonmotile aplanospores : sexual by the copulation of zoogametes, 
or spermatozoids and oospheres; the spores produce a new plant directly or 
generally produce swarm spores. Chlorophyccae. 190 

Plants of brackish or fresh water, consisting of internodes, short whorls 
of cylindrical branches, cells nucleated; growth from an apical cell; asexual 
reproduction by means of bulbils and vegetative threads; sexual reproduction 
by egg-cells and spermatozoids. the latter are spirally coiled in the cells of the 
antheridium: the egg cell is contained in a spirally coiled structure and after 
fertilization becomes an oospore. Chorales. 193 

Brown algae, chlorophyll masked by a brown coloring matter, phycophaein; 
reproduction sexual and asexual, swarm spores, sperm cells and egg cells; 
marine; tetragonidia absent. Phaeophyceae. 194 

Brown algae; reproductive bodies without motion; tetragonidia present. 

Dictyotales. 194 

Red or violet algae; chrontatophores contain chlorophyll and a red coloring 
matter (phycoerythrin and rhodophyll) ; reproduction sexual and asexual; 
mostly marine. Rhodophyceae. 194 

Parasitic or saprophytic plants with oi»c or more cells, chlorophyll absent, 
with apical growth; mycelium usually evident; reproduction sexual and 
asexual, generally the latter; asexual by the formation of zoospores, conidia 
or "Pore*. IV. Bumycetes. 195 

The vegetative body mostly I -celled, tubular, asexual by the formation of 
spores or endosporcs sexual by the formation of zygospores. 

Phycomycetes. 195 

Copious nonseptntc branched mycelium, asexual reproduction by endosporcs 
or chlamydospores ; sexual by zygospores. Zygomycetes. 195 

Mycelium occasionally sparingly developed, tubular, asexual; reproduction 
by swarm spores or conidia; sexual by the formation of oospores. 

Oumycetes. 204 

Mycelium, many celled; reproduction asexual or sexual hy union of nuclei; 
conidia borne on hasidia, number various. Basidiomycetes. 209 

Mycelium many celled; reproduction sexual and asexual; the latter by 
conidia; pycnidia and spermogonia with spennatia; sexual spores in sacs known 
as asci; spores called ascospores. Ascomycetes. 247 

Fungi whose spores are not in sacs or consist of sterile mycelium. Forms 
like Oidium, Osonium, or Mycorrhisa. Fungi Imperfecti. 281 

Organisms consisting of a fungus and an alga. Spores either in sacs 
(Ascolichenes) or borne like toadstools {Hymenolichenes) . Uchenes. 307 

Plants with stem, root and leaf ; cormophyte or in some cases thalloid. 
Two generations, gametophyte and sporophyte; antheridium with sperm cells; 
tube cell absent. C. Embryophyia Zoidiogama. 308 

Many celled differentiated structure frequently with leaves and stem or 
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thalloid in some cases. Male (antheridium) and female (archegonium) organs 
are produced. Asexual spores in spore cases which open at the top, in true mosses. 

I. Bryophyta. 306 

Spores alike or unlike, microsporcs and macrospores developing into flat 
or irregular prothallia; these hear the reproductive organs, (antheridia and 
archegonia) ; flowers and seeds absent: usually a well developed vascular system. 

11. Pteridophyia. 312 

Plants with a microsporangium (anther) containing the microspores (pollen 
grains) which develop a tubular body, the prothallium (pollen tube) a macro- 
sporangium (ovule) containing the macrospore (embryo-sac) which develops 
into a minute prothallium; this remains enclosed in the macrosporangium; 
after the fertilization of the egg cell in the macrospore a seed develops; plants 
with flowers and usually well developed tissues, the epidermis, parenchyma and 
vascular. ( Pmbryophyia Siphonogama). D. S per malo phyla. 325 

Ovules not enclosed in an ovary. 1. Gymnuspermae. 325 

Resinous trees or shrubs; wood with tracheids, tracheae usually absent; 
fruit a cone of dry or fleshy scales. Comjerat. 327 

Ovules enclosed in an ovary. 1L A agio t per mac. 332 

Embryo with I cotyledon; stem without distinction into pith, wood, and 
bark; endogenous; leaves usually parallel veined; flowers generally on the plan 
of 3. 1. idonoeotyUdonae. 332 

Flowers generally small, unisexual, regular with persistent perianth ; 6 or 3 
stamens; carpel* free or rarely united; fruit a berry, drupe or nut; embryo 
small; endosperm copious. Principes. 369 

Palm-likc plants with palm-likc leaves; flowers naked or with thick leaves 
of perianth; carpels 2 or 4 with 2 or 4 placentae. SynaMhae. 

Mostly fleshy herbs or thalloid floating plants: inflorescence a fleshy spadix 
subtended by a spathc or naked or reduced to few or solitary flowers on (he 
margin or back of a thalloid body. Spathiflorae. 370 

Herbs generally with narrow leaves; flowers usually complete, their parts 
mostly on the plan of 3; corolla regular or nearly so; ovary compound superior; 
endosperm mealy. Farinosae. 372 

Mostly herbs; flowers with a well developed perianth, usually regular and 
complete; usually on the plan of 3; ovary superior or inferior, compound; 
endosperm fleshy or homy. Liliiftorae. 374 

Large herbs; flowers irregular; ovary inferior, compound; composed of 
several united carpels; seeds generally arillate, frequently with perisperm and 
endosperm. Scitamineae. 390 

Herbs, tropical species frequently epiphytes; flowers very irregular, or in 
one family regular, generally complete and perfect ; parts of the perianth in 
3's or 6’s; ovary inferior, compound; seeds numerous; endosperm present or 
absent. Microspcrmac. 392 

Embryo usually with two cotyledons; stem usually with wood, pith and 
bark marked, usually exogenous; leaves mostly netted veined; flowers fre- 
quently on the plan of 5. 2. Dicolyledoneac. 395 

Petals separate or distinct from each other or wanting . occasionally some 
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carpels united; in one division ovules with many megaspores. In most plants 
of (he other division there is a single megaspore with synergidal and antipodal 
cells. ( Choripelolae and Apetatae). a. Archichlamydeae. 395 

Tropical plants with monoecious flowers and branches with a longitudinal 
ridge in which the stomata are hidden. Verticillatae. 395 

Dicotyledonous herbs ; petals and sepals absent ; flowers small spicatc with 
bracelets. . Piperales. 396 

Trees or shrubs ; flowers smell, in catkins, imperfect ; sepals and petals 
none; leaves simple; fruit a many-seeded capsule; seeds with tufts of hairs 
at one end. Salicales. 396 

Trees or shrubs; leaves simple; flowers small, monoecious or dioecious, in 
catkins; perianth absent; ovary 1 -celled; style short; stigmas 2; endosperm 
none. Myricalcs. 397 

Woody plants with simple leaves; flowers, staniinate spicate, pistillate soli- 
tary. Batanopsidales. 399 

Shrubs or trees; flowers small, dioecious, in catkins; leaves simple, alter- 
nate, petiolcd. perianth absent in staminate flowers; pistillate, subtended by 
bractlcU ; ovary 1 -celled; endosperm thin. Leitneriales. 400 

Trees with alternate, pinnately-compound leaves; flowers monoecious, with 
bractlets, staminate in catkins, pistillate, solitary or several; ovule solitary, 
erect; fruit a drupe, indehiscent or dehiscent, with woody husk, seed large 
2-4 lobed ; endosperm none. Juglandales. 400 

Trees or shrubs; flowers small; calyx usually present; monoecious, or 
rarely dioecious, in catkins; pistillate flowers subtended by an involucre which 
becomes a bur or cup in fruit. Pagales. 402 

Shrubs, herbs or trees; calyx present but corolla absent; flowers small, not 
borne in catkins, monoecious, dioecious or polygamous; ovary 1 -celled superior. 

Urticalts. 404 

Shrubs, trees or herbs with scattered leaves: flowers in spikes, racemes 
or panicles usually perfect; single carpel. Proteale s. 415 

Herbs or shrubs; generally parasitic; calyx present; corolla absent; flowers 
perfect, or imperfect; a single inferior ovary; fVuit various. Santolales . 415 

Generally vines or herbs; leaves cordate, or reniform; corolla absent; calyx 
inferior; tube wholly, or partly adnate to ovary; flowers perfect. 

Aristoloehiales. 416 

Generally herbs, occasionally trees, shrubs or twining vines; leaves simple, 
mostly entire; flowers small, regular, perfect, dioecious, monoecious or poly- 
gamous; petals absent; stamens 2-9: filaments filiform or subulate; ovary 
superior one-cellcd; ovule solitary; fruit an achene; endosperm mealy. 

Polygo nates. 417 

Generally herbs, occasionally shrubs; flowers perfect; corolla usually ab- 
sent, when present polypctalous ; calyx present; ovary superior: embryo coiled 
curved or annular; albumen present. Centmspermac. 423 

Herbs, shrubs or trees; calyx usually of separate sepals; corolla generally 
present, polypctalous; ovary superior; carpels many usually separate; stamens 
generally free and more numerous than sepals. If a nates. 444 
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Generally herbs; flowers regular and perfect; petals generally separate; 
stamens free; ovary compound, superior; free from calyx. Phoeodales. 4 79 

Carnivorous plants: flower «caposc: corolla with separate petals or nearly so 
sepals generally distinct ; stamens irec ; ovary coni|>ound superior. 

Sarraccnialcs. 4 97 

• Herbs, shrubs or trees: usually with petals which are separate; stamens 
generally perigynotis or epigvnous; sepals generally united or continent with 
receptacle which is concave; carpels I or more distinct or united into a com- 
pound ovary. Mosaics. 498 

Trees, shrubs, or herbs: usually with petals which are separate., united in 
some or entirely wanting; sepals mostly distinct; stamens few or rccasionally 
more than twice as many as the sepals; alternate or opposite with them; ovary 
compound, superior. (if ran idles. 574 

Trees, herbs or shrubs; petals usually present and separate; sepals generally 
distinct; stamens opposite usually fewer than sepals or as many, occasionally 
more than twice as many; ovary superior, compound; ovules pendulous. 

Sapindales. 004 

Shrubs, small trees or occasionally vines; leave* generally alternate; flow- 
ers, small, regular ; stamens as many as sepals or calyx lobes alternate or oppo- 
site with them; ovary compound superior: ovules erect. Khamnolct. 620 

Trees, shrubs or herbs; leaves riraple, mostly alternate; flowers regular, 
usually perfect; sc|>aU separate, or more or lc*‘ united; petals separate, or 
wanting ; stamens usually numerous: ovary superior, compound; disk incon- 
spicuous or none. Malialcs. 621 

Shrub*, tree* or herbs: Mowers generally complete, perfect, and regular 
or irregular in sonic; sepals distinct, or more or lcs» united; petals almost 
always present and distinct ; stamens usuall) numerous ; ovary compound, super- 
ior; placentae mostly parietal. Parietal es. 627 

Fleshy plants, leafless, or with small leaves, generally spiny; flowers mostly 
solitary, sessile, regular, perfect and showy; calyx tul>c adnatc to ovary; limb 
many-lobcd; petals numerous; stamens numerous; ovary I -celled: ovules num- 
erous; fruit a berry. Of>untiales. 6.14 

Shrubs, trees or herbs: leaves simple: petal* usually present and distinct; 
calyx 4-5 lobed or entire and petals wanting in Thymelcalcs. superior or in- 
ferior; ovary I or more celled; ovules 1 or numerous. Myrti florae. 637 
Herb*, shrub* or trees with petals; leaves oi calyx usually 5; stamens 4 to 
5; ovary cpigynous. adnatc to calyx: ovule. I in each cavity. 

Umbel laics. 645 

Petals partly or wholly united rarely separate or wanting; coherence varia- 
ble in some cases; tubular or funnel- form. (Sympetalac or Ganmpctalac). 

b. Mrfachlamydtoe. 664 
Flower* complete, regular with lobed or distinct calyx; corolla cleft gamo- 
pctalous; stamens free from corolla; ovary compound. liricales. 664 

Mainly herbs: corolla gamopctalous : calyx generally free from ovary; 
stamens borne on corolla, as many as its lobes, or twice as many, or more. 

Primula I es. 675 
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Trees or shrubs; alternate, simple leaves; flowers generally regular; calyx 
free from ovary, inferior; corolla gamopetalous or polypetalous; stamens borne 
on tube, at base of corolla. Ebenoles. 679 

Trees, shrubs, herbs or vines, generally with opposite leaves; flowers regu- 
lar; corolla generally gamopetalous, or rarely polypetalous or wanting; stamens 
borne mostly in lower part of corolla, as many as lobes or fewer, alternate; 
ovaries 2 and distinct. Contorloe. 670 

Rarely trees, shrubs, generally herbs; corolla nearly always gamopetalous, 
regular or irregular; stamens adnate to corolla tube; ovary one, superior com- 
pound. Tubiflorae. 698 

Herbs frequently acaulescent or caulescent with opposite or alternate leaves; 
flowers small, perfect, polygamous or moooccious; calyx 4-partcd; corolla free; 
stamens 2 or only 1 ; ovary sessile, superior, 1-2-celled or falsely more celled; 
fruit a pyxis. Plo»taginoles. 7.19 

Plants with gamopetalous corolla; stamens as many as corolla lobes; ami 
alternate with them, or occasionally fewer, or twice as many; ovary compound 
inferior, adnate to calyx tube or ovary 1 or more celled; ovules 1 or more in 
each cavity of ovary; leaves opposite or verticillate. Rubialts. 740 

Herbs or rarely shrubs with gamopetalous corolla or occasionally petals 
separate; stamens as many as corolla lobes or fewer; anthers generally united; 
ovary inferior. Coinpaiiulatae. 748 

MYXOTHALLOPHYTA 

l ; ungu*-like organisms without chlorphyll. regarded by some a* animals; 
intermediate, in some respects, between animals and plants and hence called 
Mycetoroo by Rostafinski. In their vegetative condition, they consist of naked 
masses of protoplasm with many nuclei, the mass of protoplasm being called 
the plasinodium which creeps about on the substrata changing in form and 
thrusting out processes called pscudopodia which may later coalesce. After 
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a shorter or longer period the protoplasm contracts forming little heaps which 
contain the spores: the parts of the reproductive body arc called the sporangium 
or spore case, the pendiutu or the wall oi the case, the stiff or stalk, the 
columella or central axis in the spore case, the capillitiuui or tine threads, and 
the spores. The spores after absorbing water, germinate l»v breaking the wall 
and move about by means of cilia; sexual reproduction is entirely absent. 

The division Myxothalktphyta includes three classes: .-Icrasieae without 
swarm cells: Plasmodiophorales of which the club root of Cabluge, Plasmodia- 
phora Brassicae is an example <a very destructive parasite upon cabbage, 
turnip, etc., in Europe and the Eastern States); and Myxogasleres which con- 
tains a great many species and genera common on spent tan bark, rotten logs, 
and the ground. Of the third class Slemonilis, Physarum, Lycogoln and Puligo 
are common genera. No species of this class is poisonous so far as known. 

EUTHALLOPHYTA 

Cells generally with cell membrane, with one or more generations, sexual 
reproduction frequently absent, the fertilised spores when present, with 1 cell 
which later separates from the mother plant, or a sevrral cellrd body resulting 
from the fertilization of the female fructifying body, which later «levelops 
into a new plant. This division includes such plants as bacteria, blue green algae, 
the green algae, rusts, smuts, mildews, mould*. p:ifn>alls. mushrooms and toad- 
stools. 

SCHIZOPHYTA 

Small unicellular organisms, never green but frequently of other colors, 
blue greens, etc., reproduction asexual by fission, spores formed in the interior 

/ J 




Fig. 19. Schixophyta. Schixomycetes Bacteria. 1 and 2. Bacillut suhtilis 3 and 4. 
Bad Jins anthracis. 1, 3 and 4x1000. 1, 3, and 4 after Frankei and Pfeiffer. 2 after Migula. 
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of ihc cell by ihc transformation of vegetative cells into endospores, or by the 
transformation of ordinary vegetative cells into arthrosporcs; nuclei absent, 
but a so-called “central body” occasionally present: coloring matter equally 
distributed. This sub-division includes the Bacteria or Schizomycetes and the 
Blue-green Algae or Schizophyceac. 
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SCHIZOMYCETES 

Schizomycetes is one of the two classes of the sub division Schizophyfa. All 
the members of this sub-division are characterized I a- having no known sexual 
method of reproduction, nHilliplying by means of simple fission or cell division. 
The bacteria arc distinguished from the first, or Schizophyceac. by the alwcncc of 
the blue-green coloring matter which is characteristic of these forint. The two 
sub-divisions approach each other very closely at some points, particularly among 
the branched bacteria. The shape of the bacteria is used as the character in the 
separation of the families. They are either rod-shaped, and unbranchcd, 
spherical, bent, or spiral and straight and branched, and with or without sheath- 
ing, covering, or membrane. Five families are distinguished by Migula. Some 
of these contain considerable numbers of bacteria important from their toxigenic 
properties. 

Bacteria are among the smallest of living beings, some undoubtedly heing 
so small that they cannot be seen with the highest powers of the microscope. 
Others arc large enough so that they may be seen as minute specks by the naked 
eye. In other words, they vary from less than 1/10 ft to 100 p. They may be 
arranged in the case of the rod-shaped forms or bacilli, either singly or in chains. 
The same is true of the spirilla, or spiral forms. The cocci or spherical forms 
may be single, in pairs, in regubr mass of 4 and multiples of 4. in chains, in 
irregular clusters, or imbedded in gelatinous mass forming zooglocac. Multi- 
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plication, as before stated, is by simple fission or cell division. Growth takes 
place very rapidly in many forms, some being capable of growing to their full 
size and dividing to form two individuals in twenty minutes to half an hour. 
Under favorable conditions, this rapidity of multiplication explains the import- 
ance of the results obtained, and the products formed from such small plants. 
Some forms are capable of moving or swimming about by means of whips or 
flagella placed on all sides or simply at the ends. Other forms move by a 
sinuous or snake-like bending of the body. Many forms are incapable of motion. 
Spores arc formed by many species; they are called endospores when formed 
singly within the bacterial cell, and arthrosporcs when formed by increase In 
size of the cells of the filament or part of a filament and its splitting into a 




Fin. 21. The root tubercle organism (Rkvobium Uguminoiatum). 1. General view 
of root showing tubercle*. 7. Root hair and wrand with enlargements at a and e. 25. 
Cross-section of root at b bacterial tissue. 30. Cells of clover plant filled with the organism 
nucleus at ». 26. _ Rod and y shaped organisms from 30 more enlarged. 31. Single cell 
containing bactcrioids. After Frank. 
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number of small cells. These spores serve, on account of their great resistance 
to dedication, and other unfavorable conditions, to tide the organism over until 
suitable conditions once more obtain. Bacteria are universally distributed, 
abounding in the soil, in the water, and being present often in the air, except 
at high altitudes. Normally, they are absent from the tissues of living animals 
and plants, but are to be looked for practically everywhere else. Their food 
requirements arc as various as their habitats. Some require the most complex 
organic compounds, while others cannot live in the presence of such, but man- 
ufacture their own food from inorganic substances. Most bacteria lie between 
these two extremes. In respiration, some bacteria require oxygen or air, others 
will not develop in its presence. Most species require an abundance oi moisture 
for their development, but many specie' will withstand a considerable amount of 
drying. Light inhibits the growth and in many cases destroys the bacteria. 
As to heat requirements, sonic live only in hot water, others will develop upon 
the surface of ice, sonic best at HU*hI heat, while most develop U-tween 15* 

and 2T C. 




IMf. 22. Schtiophyia. Schiiomyfctr*. Nndutr forming bicUtin. Nhieohium Itgumin- 
Mrtm. 1 . Root tubercle of I.upine. 2. Cross-section of nodule. 3. Cell showln* Imrlerls 
X 600. 4. Bacteria x ISOO. After Woronin and Pisrtirr. 



Bacteria arc also important in connection with the dcrom posit ion of organic 
matter. The nitrifying bacteria in the soil change the complex album it sous 
substances into nitric acid. This uniting with a ha»c forms nitrates. The tu- 
bercle bacteria like Rhisobiun i Icgumtnosarum are in mutual relation with 
clover and other leguminous plants and are important in the acquisition of 
nitrogen. Some bacteria play an important part in the dairy industry, the 
aroma and flavor of butter being due to these. Some, like the red milk or- 
ganism (Bacillus prodigiosus), produce bad and disagreeable odors or cause 
the milk to become viscid or colored. Vinegar is produced by the acetic acid 
bacillus ( Bacillus aceticus). Some bacteria produce diseases of plants like 
Fire Might of apples (Bacillus amylotonu). Cabbage rot ( I’sriuioMofkis rciwi- 
peslris), Sorghum Blight. Com wilt. etc. Some bacteria produce diseases of 
insects like Foul brood of bees. Silk worm disease, etc. 

Bacteria; Poisonous Propotiis. It is believed best to consider in a general 
way, the various poisonous principles which are developed by bacteria before 
the discussion of the specific organisms and their specific poisons. Inasmuch as 
bacteria play a very important part in nature in breaking down dead tissues of 
all lands, destroying them and returning them to their elements, or forming 
simple compounds, it is to be expected that among the multitude of chemical 
substances which are developed, there would be some which would be harmful 
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when taken into the body oi man or animal. In fact, such decomposition pro- 
duct* arc known and as most of them, probably all. arc basic, containing nitro- 
gen. they have been grouped with that general class of vegetable alkaloidal sub- 
stances called PlOHtaitu. If other poisonous substances than Ptomains arc 
developed , they arc not known at the present time. In addition to these poison- 
ous substances that arise a* decomposition, other poisonous substances arc pro- 
duced by certain bacteria which are strictly synthetic, that is not produced 
by the breaking down oi complex compounds into more complex forms. The 
exact chemical nature oi these substances is not understood, the reasons for this 
being that they are extremely unstable, it being impossible to heat them 
without destroying, and they cannot be recognized by any known chemical 
means. They must be distinguishes! ansi differentiated, and often detected only 
by animal inoculation ansi experimentation. These soluble substances excreted 
by the bacteria arc called toxins. The term toxin is rather an unfortunate choice, 
because it refers simply to their poisonous properties. In the broad sense, any 
poisonous substance is a toxin, but in the sense in which it will l»e here used, 
toxin iuslicatcs specific bacterial poisons excreted into the medium in which the 




23. Bactllus clone ou 
from corn, chum of corn 
tllirai*, alio found in lewaRe. 
Supposed at on* lim-- to er.> 
•luce toxic aubclancM to which 
• ai attributed tire torn walk 
disease. After Bnrrill. 




t'iff. 24. Sonrii i-.it Blight < Bocillrs So'tkit. f» Win* plain infected with Die organism. 
a leal and .heath, r Bacilli. Modified after Keliern-an and Swingle. 



organism is growing, anti producing upon inoculation, anti-toxins. In addition 
to the products above mentioned, many bacteria undoubtedly owe tlicir pois- 
onous or intoxicating qualities to the fact that the protoplasm of living matter 
of the organism is poisonous or contains poisonous substances which arc not 
excreted into the surrounding medium. When bacteria of this type arc allowed 
to grow in favorable culture media for a considerable length of time, there is 
a certain amount of self -digestion or autolysis which takes place and those 
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poisonous contents of the cells are liberated and then go into solution. They 
may be liberated, also, by grinding the bacteria, and extracting with water. 
These poisonous protoplasmic substances have been called toxalbumins, but this 
term commits one to the supposition that all of this type o t poisonous sub- 
stances are protcid in nature. This has been by no means proven, consequently 
the term endotoxins is to be preferred. 

The following terms used in discussions of immunity will need defining. 

An Antitoxin is a substance capable of neutralizing a toxin by combining 
with it, and is produced in the animal body as a reaction to the introduction oi 
a toxin in non lethal doses. 

A Bacterial Agglutinin is a substance produced in the animal body as a re- 
action to the presence of certain bacteria or their products. When introduced 
into a suspension of the organism the agglutinin will cause the bacteria to clump 
(agglutinate) into groups. 

A Rncteriolysin is a substance produced in the animal lxxly as a reaction 
to the presence of bacteria or their products which will destroy and dissolve 
the corresponding (homologous) organisms. 

An Opsonin is a substance found in the Wood serum which will unite with 
bacteria and render them positively chcmotactic for the white blood cells. This 
preliminary union of opsonin and bacterium seems to Ik necessary before on- 
gulfment and destruction of the bacteria by the white blood cells can take place. 

In discussing the specific effects ami products oi the various species of 
bacteria, there would be an advantage in grouping these bacteria, according to 
the substances produced, and their effect upon animals and man. However, 
that this portion may be in keeping with the remainder of the text, the specific 
effect will Ik discussed and noted under each organism, and the organisms put 
in their correct place in the genera oi Migula's system of classification. In many 
instances, bacteria not closely related produce effects that are very similar; 
in some of these case*, the discussion will Ik under the first of that group 
reached, the remainder of the group will contain simply the reference to the 
form under which the discussion is given. 

COCCACKAK 

Organisms globose or spherical in a free state, not elongated in any direc- 
tion before division into one, two. nr three planes, when united in pairs nr 
groups, sometimes flattened on the proximal sides, containing five genera, three 
of which arc of importance from our point of view. 

BACTERIACEAE 

Cells cylindrical or oval, dividing only in one plane, cells straight, rod- 
shaped, without sheath, either non -motile or motile, by means of flagella; con- 
tains three genera. 

SPIRILLACEAE 

Cells cylindrical, dividing in one plane, not straight, being bent or spiral, 
and without sheath: contains four genera. 

CHLAMYDOBACTERIACEAE 

Cells cylindrical, dividing in only one plane, enclosed in a sheath; contains 

five genera. 
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BEGGIATOACEAE 

Cells cylindrical, dividing in only one plane, destilulc of the sheath, united 
into threads containing sulphur granules, usually motile by means of the un- 
dulating membrane. One genus only. 




Fig. 25. Chlamydobactrriacrae and Rrggiatnacrar. I. Degt'doa alba, » Sulfur gran- 
ules x 800. 2-4. ChJclbrii di thetoma: 2 Carnobium x 350. 3. Part of filament magnified 
1000 time*. 4. Cell* with flagellar x 1000. 5. Crenel hrir felyiporo; a, young thread*; b, 
thread* separating into bodies; c, older thread* with spore* x lWO. Fig. 1, 2, and 5, after 
Zopf, Fig. 3 and 4 after MiguU. 

MYXOBACTERIACEAE 

In the vegetative stage these occur as swarming rod-shaped organisms held 
together by a gelatinous substance secreted hy the cells; they show slow creeping 
movements. They form cysts in which the spores occur. This very peculiar 



SC HIZOPH YT A— SC H I ZOM YCETES 



167 




Kig. 2ft. M|«ob*rt»ii»c«r. Chon- 
Jromvcti erJumulaia. I. Oner- 
eral form of fructification, cyat and 
pedicel. 2. Single cyat. 3. Rod. 
forming the matt in cyat. After 
Thaxter. 



group first described by Thaxter lives on the dung of animal* and in habit re- 
sembles the Slime Moulds or Myxoniycete*. 

COCCACEAE 

Micrococcus Pyogenes, Var. albus, Rosenhach 
White-pus Coccus. 

This organism, when grown upon artificial media, produces no pigment, 
otherwise it is identical with the following. 

Micrococcus pyogenes, Var. aureus, Roscnhach 
Golden-pus Coccus. 

Infections produced. This organism, or the preceding, or both, are found 
very generally associated with, and usually as the cause of wound infection and 
suppuration in general. They arc usually found in furuncles, abscesses, car- 
buncles, and other inflammatory processes affecting the surface of the body. 
When present under certain conditions in the blood or various internal organs, 
they cause pyemia, septicemia, ostcmyclhis, inflammations of serous mem- 
branes such as plcuritis. peritonitis, ulcerative endocarditis, etc. 




168 



MANUAL OF POISONOUS PLANTS 



Pathogenesis. Infection with this micrococcus causes a marked hyper- 
leucocytosis. Its presence in tissues is generally followed by the production 
of pus made up of scrum, polymorphonuclear leucocytes, disintegrated tissue, 
and the bacteria. Ordinarily, the area oi infection and inflammation is walled 
olT by an infiltration of the surrounding tissues by these polymorphonuclear leu- 
cocytes, forming the so-called pyogenic membrane. 

Poisonous properties. In 18W. Van der Velde discovered that sterile fil- 
trates from cultures of Micrococcus contain an hemolysin, which he termed 
staphylotoxin. In 1901, Neisser & Wechsberg studied this hemolytic substance 
and gave to it the name staphvlolysin. This substance will cause the erythrocytes 
to dissolve whether within or without the body. A true toxin, leucocidin, is 

produced under certain conditions. It causes the 
leucocytes to swell up and their nuclei to disap- 
pear. Leucocidin and staphvlolysin differ from the 
true toxins in that they arc not capable of pro- 
ducing anti-toxins after having been heated, i. c., 
toxoids arc not formed. The normal blood 
>crum, however, of man and animals contains 
more or less of this ami-toxin. The presence of 
an endotoxin has not been demonstrated. 

Immunity. The resistance oi the body may 
I'i*. 27. I’iis orgsimm (Siafky- 1*. heightened by immunization with pure cultures 
IrlctfuUr Tmche'.. Afur ‘pUgM*" of the organism. Immunity i« undoubtedly due 
in large part to the phagocytic activity of the leucocyte*. It seemed that vir- 
ulence of the organism has very little relation to the production of toxins by 
them for sonic very virulent types produce very '"'all quantities of toxin. There 
is sonic substance secreted which is positively chemutactic to the phagocytes. 
Immunization is not due to the production of bacteriolysins in the blood. Im- 
mune sera have been produced, but have not proven to lie of any practical 
importance. Vaccinatum is held by Wright to raise the opsonic, index of the 
blood; to this he attributes increased resistance. Agglutinins arc present in 
normal sera in most cases, but systematic injection greatly increases the ag- 
glutinating power of the blood. 

Micrococcus cofrinus, Mohler and Washburn 

Disease produced. Takosis. 

Animals originally infected. Angora goats. 

Susceptible animals. Mouse, guinea pig, rabbit. 

Animals naturally immune. White and brown rat. chicken, dog. and sheep. 

Pathogenesis. Anatomically characterized by emaciation and anemia, con- 
gested pneumonic areas in the lung, splcnitic atrophy, and induration, spleen 
often being attached to the diaphragm and neighboring organs by fibrous tissues. 
The mucous membranes exhibit necrosed areas of mucosa and bacteria are 
distributed through the blood, consequently may be isolated from any of the 
internal organs. 

Poisonous properties. Microscopically, the lungs are found with many of 
the terminal bronchioles and alveolae filled mucus and desquamated epithelium, 
in the liver, hyperaemia with fatty degeneration oi periphery of many of the 
acini, catarrhal nephritis, localized areas of parenchymatous degeneration in 
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the heart; capsule of the spleen thickened ami contracted. Small intestines with 
a local superficial or completed necrosis of the glandular areas. The blood 
examination shows polycythemia, leucocytoris ami in advanced stages, general 
poikilocytosis. True toxins not produced. 

Immunity. Filtrates seem to have some immunizing power, probably either 
bactericidal or opsonic. The scrum of immune animals lias little or no im- 
munizing power. Sterilized cultures and filtrates heated ior thirty minutes at 
60° C. lose their immunizing power. 

Miccrococeus tusningilidis, ( Diplototius iuirocfUnlus incMntjitidis, Weichscl- 

baum > 

Name of disease. Epidemic ccrebro- spinal meningitis. 

Animals infected naturally. Man. 

Animals susceptible. None, except when injected into a cavity in large 
quantities. Subdural inoculations in most cases produce a meningitis which, 
however, docs not agree with that produced in man. 

Pathogenesis. Severe inflammation of the meninges of both brain and 
spinal column characterized by the production of considerable quantities of pus. 
The lumbar puncture and a microscopic examination of the pus will show the 
organisms present in large number*. Probably tl»c organisms sometimes reach 
the blood stream, and secondary infections are produced in various parts of 
the body by inctaslisis. It is very probable that the organism is present In 
acute rhinitis, and that the infection of the brain and spinal cord i* secondary. 

Poisonous properties. Lipierre extracted what he called a toxin with 
glycerine, from old culture. 

Immunity. Second attacks of the disrate are very rare. Lipierre claims 
to have immunized animals with the toxin and with cultures produced 
a preventive curative serum from immunized animals. Davis states that there 
is developed a bactericidal property in the serum, and also agglutinins. 

.IficroeoefUJ lanceolalus, Fracnkel 

Disease produced. Acute infectious pneumonia. 

Animals infected naturally. Man (and domestic animals). 

Animals susceptible. Rabbit, guinea-pig. dog. and mouse. 

Animals immune. Chicken and pigeon. 

Pathogenesis. The lung* arc most frequently the scat of infection. The 
infected portion passing through several stages; first, that of congestion, in 
which the air cells become filled with blood scrum and red corpuscles, the 
. former coagulates, the tissues become liver-like in consistency ; this is followed 
by a marked invasion of leucocytes; the contents of the air cells soften and 
arc absorbed ami discharges!. In most case* of ihc disease, blood infection prob- 
ably occurs, consequently, in many cases, infection oi various other organs. 
Pleuritis is most common, then pericarditis, and even generalized peritonitis, 
endocarditis, arthritis, meningitis, otitis media, conjunctivitis, osteomyelitis, and 
degenerations in various internal organs, particularly the kidneys and liver. 

Poisonous properties. Po i sonous substances arc produced in greater or 
smaller quantities in culture media, but no true soluble toxin. Presumably, 
there is present an endotoxin. The pneumotoxin seems to be toxic toward all 
the organs of the body. 

Immunity. Immunity is probably due largely to phagocytosis, and it is 
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likewise probable therefore, that it is due in large part to the opsonin content 
of the blood. There are no bactericidal or anti-toxic substances formed in 
immune blood. The blood scrum of an immunized individual exhibits an in- 
creased agglutinating power. Immune sera for the prevention of the disease 
have not proven a success. 

Micrococcus tetrageuus, Gaffky 

Disease produced. Associated with the tubercle-bacillus, and probably of 
importance in complicating the pus infections. 

Animals infected. Man and animals. 

Animals susceptible. White mouse, and guinea-pig. 

Animals immune. House-mouse, field mouse, dog, and rabbit. 

Pathogenesis. Inoculation of white mouse causes fatal bacteremia. The 
organism is found in tubercular infections, and probably hastens the necrosis 
of infected tissue. In some cases it may be the primary infecting agent. 

Poisonous properties. Not known. 

Immunity. Not known. 

Micrococcus catarrhallis, Seifert 

Disease produced. Superficial inflammations of the respiratory tract and 
conjunctiva. 

Animal* infected. Man. 

Animals susceptible. None of the laboratory animals are susceptible, except 
when the organism is introduced in very large quantities. 

Pathogenesis. Probably the primary cause in some cases of conjunctivitis, 
bronchitis, and catarrh, and in general superficial inflammations of the respira- 
tory passages. 

Poisonous properties. Not known. 

Immunity. Not known. 

Micrococcus gouorrheae, ( Diflococcus of S' fitter) 

Disease produced. Gonorrhea. 

Animals infected. Man. 

Animals susceptible. None of the laboratory animals are susceptible. 

Pathogenesis. Producing a severe inflammation of the mucous membranes 
of the urethra accompanied by blennorrhea. Secondary infection of fallopian 
tubes, ovaries, urethra, etc., may occur. 

Poisonous properties. Not known. 

Immunity. Probably some immunity is developed after infection, but is 
not lasting. No method of immunizing is known. 

Streptococcus egui, Schiitz 

Disease produced. Strangles. 

Animals susceptible. Horses, asses, and their hybrids, and mouse. 

Pathogenesis. Producing a severe catarrh of the nasal mucosa, with a 
swelling of the sub-maxillary, and pharvngial lymphatic glands, abscesses gen- 
erally form in the latter. May terminate in pharyngitis in a purulent pneu- 
monia or pleuritis. Sometimes cutaneous exanthemata. Metastatic abscesses 
may appear in various lymph glands. 
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Poisonous properties. Not fully studied, but probably the same as those 
of the next organism. Streptococcus pyogenes. 

Immunity. Not known. 

Streptococcus pyogenes. Roscnbach. ( Streptococcus erysipelatos, Fehleisen) 

Disease produced. This organism in various forms of inflammation and 
septic inflammation in general, sometimes alone, sometimes associated with 

Micrococcus pyogenes albus, and aureus. Its speci- 
fic cause, in many instances of septicemia, pyemia, 
phlegmon, ahscesscs, boils, erysipelas, ulcerative en- 
docarditis, periostitis, otitis, meningitis, pneumonia, 
lymphangitis, bronchitis, inflammation of the serous 
membranes, as pericarditis, pleuritis, peritonitis arth- 
itis, enteritis, endometritis, tonsillitis, salpingitis, has 
Fi«. 28. Pu» ori»num.been held by some authors to cause rheumatic fevers 
^rith'pu* cSETtOO. A*»nd also scarlet fever. Probably many so-called ter- 
ter Plume- minal infections arc produced by this organism. 

Pathogenesis. The organism is one of the pyogenic forms reacting much 
as the Micrococcus pyogenes, as has been described. 

Poisonous properties. In many strains of Streptococcus pyogenes, there 
is present an endotoxin. This is little understood, however, at the present 
time. It is found that this endotoxin varies greatly: in some cases none at all 
being found in virulent types. It is susceptible to heat: organisms killed by 
chloroform being more poisonous than those killed l>v beat Virulent streptococ- 
ci also produce an hemolytic toxin called streptocnlysin. This is a true toxin. 
The blood in fatal cases of streptococcic septicemia is often lakcd. The toxin 
is destroyed at a temperature of 70* for two hours and by peptic digestion. 
Substances which kill the leucocytes arc also present in certain strains and inhibit 
phagocytosis. It is very probable that the pcithogcuic character of this organ- 
ism is not entirely explained by its known toxic properties. 

Immunity. Immunity against infection of streptococcus is probably due 
largely to the presence of opsonins in the blood, and the consequent activity of 
the phagocytes. Sera of animals which have been immunized by inoculation of 
non-virulent or killed cultures seem* to have some protective effect. Such has 
not come into general use, however. Agglutinins are produced for most strains. 
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Bacillus suipeslifer. Salmon & Smith 

Disease produced. Hog cholera. Probably not the primary cause, hut as- 
sociated with some unknown ultra-microscopic organism. 

Animals infected. Swine. 

Animals susceptible. Rabbits. 

Pathogenesis. Post mortem examination reveals numerous petcchiac, ccchy- 
moses, and extravasations of blood into various tissues. This latter is par- 
ticularly evident beneath the serous membranes. The spleen is enlarged, soft, 
and engorged. In subacute cases, large intestinal ulcers arc formed. 

Poisonous properties. Novy gave the name susotoxin to a poison base 
which he discovered in pure cultures. This is probably not a specific poison 
of the organism, certainly not a toxic. 
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Immunity. Vaccination with killed or attenuated cultures develops an im- 
munity, while vaccination against this particular organism is successful, it is 
not of practical importance, because of the fact that this particular organism 
is not the primary cause of the disease. Agglutination is well marked, anil has 
been used in diagnosis. 

Bacillus pis ad us agilis, Siebcr 

Disease produced- No specific name given. 

Animals infected. Kish. 

Animals susceptible. Frogs, mice, rabbits, dogs, and guinea-pigs upon inoc- 
ulation. 

Pathogenesis. Disease is marked by shortness of breath, unrest, apathy, 
and finally paralysis. 

Poisonous properties. The filtrate of cultures is poisonous, also the dis- 
tillate. Cadaverin. and other known ptomaine have been obtained from cultures. 

Immunity. 

Bacillus coti. {Bacterium coli commune, Ksehcrioh) 

Disease produced. This organism is a normal inhabitant of the intestinal 
tract of man and animals but under certain conditions produces iuHnmnution 
of the internal organs, such as choleocystilis. peritonitis, meningitis, cystitis, 
suppurative nephritis, and even generalized septicemia. 

Pathogenesis. This organism is not highly pathogenic under ordinary con- 
ditions, and when found in inflammatory processes, it is generally associated 
with other organisms. Undoubtedly, one of the reason* why this organism is 
found in various organ* in post mortem*, is the fact that it gain* entrance into 
the blood just before death, producing the so-called agonal invasion. 

Poisonous properties. No specific coli-toxin has been produced. 

Immunity. Animate may be immunized by the injection of killed cultures. 
The immunization resulting from the formation of liaciericidal amboceptors and 
agglutinins. 

Bacillus enteritidis. (iacrlncr 

Disease produced. Meat poisoning 

Animals infected. Man. 

Animals susceptible. Mouse, guinea pig. rabbit, pigeon, lamb, and goat. 

Animals immune. Dog. cat. rat, pigeon, and sparrow. 

Pathogenesis. It is believed at the present lime, that many of the so-called 
cases of ptomaine poisoning which have occurred in the past, and been recorded 
as such in medical literature, are due to the presence of this organism, and its 
soluble toxin. The organism has been isolated repeatedly from spleen of fatal 
cases. The disease is contracted by eating infected meat, and is characterized 
by vomiting, and violent diarrhoea, followed by collapse, head-ache, anil not 
infrequently urticarial or herpetic eruptions. Anatomical findings arc not speci- 
fic. Meat undoubtedly is infected only when coming from animals sick with 
an intestinal or general infection before they were slaughtered. 

Poisonous properties. The organism produces in the meat, a soluble heat- 
resistant toxin in considerable quantities. This toxin in its heat-resisting 
properties, differs from most toxins and also in the fact that no anti-toxins 
arc produced. Sufficient toxin is usually present to give the first effects of the 




Fit. 29. Typhoid («*«» tucillu*- <HacUlmi irphoim). 

Section from aplctn »hm»ir* hartrria rltnlritd in center. 

After Fiu«c. 

Pathogen c!> is. The organism invades the solitary lymph nodes and Peycr’s 
patches in the intestine and produce* more or less necrosis and sloughing of 
tissue. By means of the lymphatic channels, the internal organs are all infected, 
particularly the spleen which becomes very much enlarged. The bacilli invade 
the blood, and hence the disease is a true bacteremia. When they lodge in bony 
tissues, osteitis, pcriostcitis, and osteomyelitis may be produced. 

Poisonous properties. No soluble toxin has been discovered, an endotoxin, 
however, is present and may be secured through self digestion in cultures, or by 
grinding and extracting the bodies of she liacteria. 

Immunity. No true anti-toxin serum has been produced, inasmuch as no 
toxin has been discovered. The blood serum of typhoid patients agglutinates 
the bacteria. Vaccination with killed culture* produces an immunity which lasts 
probably in most eases several years. The blood serum of animals immunizes 
against typhoid bacilli, but is not used because it is quickly thrown out of the 
system when injected, and because it possesses very little curative quality. 
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disease. The organism itself may or may not gain entrance into the circula- 
tion or organs. 

Immunity. As before stated, anti-toxins are not developed. Agglutinins, 
however, are developed. 

Bacillus typhosus. Zopf 
Disease produced. Typhoid fever. 

Animals infected. Man. Inoculation of experimental animals usually 
negative, except when injected in considerable quantities. 
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Bacillus tctani, Fluggc 




Disease produced. Tetanus, or lock-jaw. 

Animals infected. Man. white mouse, rabbit, guinea pig. mouse, rat, horse, 

to a less degree cattle and most other warm blooded 
mammals. Most birds, amphibians, and reptiles are 
immune. 

Pathogenesis. There are no gross characteristic 
anatomic changes but microscopic degenerative lesions 
may be found in the ganglionic cells. The disease is 
characterized usually by a tetami« or rigidity of mus- 
cles. 

Poisonous properties. A tetanus toxin is pro- 
duced in quantities in media. It is believed to con* 
Fig. 30. Tetanus Hacillus. tain two principles; the first of which, the more irn- 
fo'l ' ** a ** V«** -« **. portant, affects the nerves, and is called tetanospas* 
Spore *>agr. Alter Ab- niiu ; the second which is hemolytic in it* action is 

called tetanolysin. The toxin is destroyed by gastric 
and pancreatic digestion. It has a strong afliniry for 
nervous tissue; in test tube, practically all of the toxin will become fixed. It 
is absorbed in the hotly by the motor end* of the nerves and passe* through 
this by mean* of the axis cylinder* to the ganglionic cell*. 

Immunity. Natural immunity is probably in part at least, phagocytic in 
nature, but thr pretence of a toxin in the blood or in the body causes the 
production of the anti-toxin. The serum of animals immunized by toxin in- 
jections, contains quantities of this anti-toxin. *n that it is used in immunization 
against, anti in the cure of tetanus. 



t. 
boll. 



Bacillus bo/uliuus. Von Krincngtn 



/ h 

V 



Disease* produced. Botulism, or meat poisoning. 

Animals infected. Man. principally. 

Animal* susceptible. (Mm. pig 

Animals immune. Dog and rat. Mmftumi. After JortUa. 

Pathogenesis. The ingestion of meat containing bacillus l>otulirus is fob 
lowed, in from a day !o a day and a half, by salivation, ptosis, bulbar paralysis, 
and death in from 25 to 9) per cent of the cases. It produce* degeneration 
of glandular organ* anid vascular endothelium and consequent hemorrhages. 

Poisonous properties. The organism growing in meat produces a character- 
istic toxin and it i« this toxin already formed which produces disease, and not 
the proliferation of the organism after gaining entrance to live body. It ha* 
been found in decomposed hams, and sausage*. The toxin differs from lliat 
of diphtheria and tetanus in that it is not digested by the gastric juice. It has 
a special affinity for nervous tissues, but is not so selective as tetanus toxin. 

Immunity. Immunization with the toxin results in the formation of an 
anti-toxic scrum which may be used in immunizing against the disease, or in 
curing. However, this disease is so rare that it i* of no commercial importance 
in this country. 

Bacillus ahri, Chesirc &• Cheyne 

Disease produced. European foul brood. 

Animals infected. Honey bees. 
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Animals immune. None of the higher animals contract the disease when 
the organism is inoculated. 

Pathogenesis. Destroys the larva of the honey bee. 

Immunity. Not known. 

Bacillus larvae. White 

Disease produced. American foul brood. 

Animal infected. Honey bee. 

Animals immune. All higher animals. 

Pathogenesis. Destroys the larva of the honey bee. 

Poisonous properties. Not known. 

Immunity. Not known. 

Bacillus aHlhraeis-syinpiomalici, Kruse 

Disease produced. Black leg. Quarter evil or symptomatic anthrax. 

Animals commonly infected. Cattle. 

Animals susceptible. Guinea pig. hog. dog. and rabbit. 

Animals immune. Bird, horse, goat. 

Pathogenesis. Irregular emphysematous pustules and area.. Muscles con- 
tain dark areas with blood serum ami gas bubble*. 

Poisonous properties. Doubtful, probably an endo-toxin. 

Immunity, listablished by vaccination with the Bacillus attenuated by 
exposure to heat and drying. 

Bacillus oedemalis, Zopf 

Disease produced. Malignant oedema. 

Animals infected. Horse, sheep, goat, mouse, guinea pig, rabbit, dog. pig, 
chicken, and pigeon. 

Animals immune. Cattle. 

Pathogenesis. There is little Mood infection by the organism, but a general 
emphysema of the sub-cutaneous tissues, the gas bubbles being usually very 
numerous. Any of the body ti««iics may be affected. 

// 

s 

Fig. 30b. Malignant Oedema. Bat- 
illut otdemalu maligmt. A. From 
spleen of guinea pig. B. From lung 
of mouie. Both x 700. After Kocb. 

Poisonous properties. Not definitely known. 

Immunity. Immunization may be affected by vaccination with attenuated 
cultures. Attenuation is arrived at by passage oi the organism through white 

rats. 





I « h 



Fig. 30c. Malignant Oed- 
ema. Bacillvi pciemati tia 
Spore* and rod*. Af- 
ter Abbott. 
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Bacillus murisepticus. Koch 

Disease produced. Mouse septicemia. 

Animals susceptible. Hog, rabbit, mouse, white rat, pigeon, and sparrow. 

Animals immune. Horse, cow, ass, guinea pig, cat, chicken, and goose. 

Pathogenesis. The organism has been isolated from poisonous meat. In- 
oculations produce a true bacteremia. Microscopic examination shows the organ- 
ism to be present principally in the capillaries. The spleen is enlarged, but 
otherwise, the internal organs show no characteristic legions. 

Poisonous properties. Unknown. 

Immunity. Vaccination with killed or attenuated cultures, immunizes, but 
the serum of immunized animals possesses little curative power. 

Bacillus puttie osis. Nocard 

Disease produced. Kpideniic pneumonia contracted from diseased parrots. 

Animals infected naturally. Parrots and man. 

Animals susceptible. White and gray mouse, pigeon, rabbit, and guinea pig. 

Animals immune. The «log is partially immune. 

Pathogenesis. The disease is a true bacteremia, being associated in man 
with pneumonia. 

Poisonous properties. Not known. 

Immunity. 

Bacterium influenzae. Ixhtran & Neumann 

Disease produced. Influenza in man. 

Animals susceptible. Rabbit, and guinea pig. 

Animals immune. Most of the other laUiratory animals. 

Pathogenesis. Produces purulent bronchitis and pneumonia. Sometimes 
there is metastatic infection of other organs producing diseases such as en- 
docarditis. 

Poisonous properties. The toxin is intracellular, probably an endotoxin. 

Immunity. Vaccination and inoculation do not confer a lasting immunity, 
in fact, infection in many ca*e* tends to predispose to the disease. 

Bacterium eaturosi, Kruse 

Disease produced. Chancroid, or soft chancre. 

Animals infected. Man. 

Animals susceptible. Some of the monkeys. 

Animals immune. Other laboratory animals. 

Pathogenesis. Disease produced appears lir.t as a small red. papule which 
becomes larger, and ulcerates. The inguinal and other lymph nodes enlarge and 
ulcerate. Primary inicction most frequently upon the genitalia, other tissues 
not frequently involved. 

Poisonous properties. Not known. 

Immunity. Acquire*!. 

Bacterium pneumoniae. Zopi 

Disease produced. Pneumonia. 

Animals infected. Man. 

Animals susceptible. Guinea pig. and rabbit. 
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Pathogenesis. The organism, probably an avirulent type, is found in normal 
saliva. Under some conditions, either alone or with other organisms, produces 
pneumonia or metastatic endocarditis, otitis media, and tonsillitis. 

Poisonous properties. 

Immunity. Not permanent, probably opsonic in nature. 

Bacterium cholerae, Kitt 

Disease produced. Chicken cholera, and rabbit septicemia. 

Animals infected. Chicken, pigeon, goose, duck, rabbit, and mouse. 
Pathogenesis. Generalized septicemia with minute hemorrhages, peritoni- 
tis, nr the formation of diptheritic areas. 

Poisonous properties. Not known. 

Immunity. Agglutinins well developed and immunization with killed or 
attenuated cultures induces the formation of bacterolysins and probably opsonins. 
In cultural and pathogenic character, this organism is closely related to the 
four following, all being classed under the general group of organisms produc- 
ing diseases known as pasteurellosis. 

Bacterium suieida . Migula 

Animals infected. Hog. 

Animals susceptible. Rabbit, guinea pig, and less so chicken and pigeon. 
See preceding. 

Bacterium saufjuinarium, Moore 

Disease produced. Infectious leukemia. 

Animals infected. Chicken. See preceding. 

Bacterium bovisefticum, Kruse 

Disease produced. Hemorrhagic septicemia. 

Animals infected. Cattle. Sec preceding. 

Bacterium avium, Moore 

Disease produced. Roup. 

Animals infected. Chicken. 

Bacterium as'heueae. Dawson 

Disease produced. Asthenia or going light. 

Animals infected. Chicken. 

Animals susceptible. Guinea pigs, and r:iN>:ts. 

Pathogenesis. ? 

Poisonous properties. Not known. 

Immunity ? 

Bacterium antkracis, Migula 

Disease produced. Anthrax or splenic fever. 

Animals infected. Mouse, guinea pig, rabbit, sheep, cattle, man. 

Animals immune. Carnivora. 

Pathogenesis. Oedema at point of inoculation, spleen very much enlarged, 
pulpy, internal organs generally hyperacmic. The organism is to be found in 
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the blood in all parts of the body. Acute degenerative in parenchymatous 
organs. 

Poisonous properties. Neither a soluble toxin nor an endotoxin has been 
demonstrated, though there is abundant evidence in the tissues of intense in- 
toxication. 

Immunity. Immunity may be developed by the inoculation with cultures 
of the organism grown at high temperatures. The blood serum of animals thus 
immunized possesses some immunizing power. Opsonins are probably important. 




Fix. JOd. A ict turn of lirri thawing anthrax hacilliii 
(tlMi/l*, unlVacw) in Mood ve**el* x 700. After FlftgK. 




Fie. JDe. Same. a. Frora culture medium, b. 
loiter stages forming s?am 
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Bacterium neerophorus, Fliigge 

Disease produced. Necrosis in various organs. 

Animals infected. Calves, lambs, cattle, sheep, goats, antelope, reindeer, 
red deer, roc. horses, asses, hogs, kangaroos, rabbits, dogs, chickens, kite, 
guinea pigs, and on experiment mice and pigeons. 

Pathogenesis. The local lesion is sharply marked oft. usually yellowish, 
or of a dull brown, of a yeasty consistency, and having a characteristic odor of 




FiB. 30f. Bacillus of Splenic Fever. Batilltii tuoknuii. Si«*re formation and apore 
■rrmination. A. Front (he apleen of a monte after 2* Iwtin. culture in nutrient solution. 
B. (lermlnation of tporra * 6S0. C. The tame x 1650. After Koch. 



old chcc.sc and glue. Often produces a diptheritic false membrane. It has 
been described as producing the following in various animals. Necrotic derma- 
titis, sheep-pox, abcesscs in rabbits, necrobacillosis of the hoof, necrosis in 
digestive tract, stomatitis, vaginitis, metritis, foot-rot of cattle and sheep, 
necrotic omphalophlebitis in young animals, jointill, multiple necrosis in the 
liver, lungs, and avian diptheria, etc. 

Disease produced. Diphtheria. 

Poisonous properties. 

Immunity. 

Bacterium diphtheriae. (Flugge) 

Animals infected. Man. 

Animals susceptible. Horse, guinea pig, rabbit, mouse. 

Pathogenesis. Local and general phenomena caused by a soluble toxin, and 
necrosis of mucous surfaces, and the underlying tissues, and false membrane 
often forms consisting of fibrin, leucocytes, etc. There is a mild leucocytosis, 
probably due in most cases to the co-ordinate activity of streptococci. 

Poisonous properties. A true toxin is produced in the l»ody and when 
grown in artificial media. It is this toxin which causes the characteristic clinical 
picture in diptheria. 

Immunity. Injection of non-fatal doses of diptheria toxin results in the 
production of an abundance of anti-toxin in the blood. This blood scrum has 
powerful curative and prophylactic properties, and has obtained wide usage in 

general practice. 
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Bacterium tuberculosis, (Koch) 

Disease produced. Tuberculosis, consumption. 

Animals infected. Probably no animal is immune to all of the varieties 
of this organism. 

Pathogenesis. The disease generally runs a chronic 
course, affecting practically all of the organs in the body. 

In man. characteristic lesions are to be found in the lungs, 
in cattle generally on the peritoneum. The disease is char- 
acterized by the formation of numbers of nodules in the tis- 
sues, verying in sire from a pin-point to that of an egg. At 
first, these are hard, and tirm throughout, but at they grow 
largcr, generally casease. Microscopically, these tubcrculcs 
arc characterized by the presence in the center of the so- 
called giant cells with numerous nuclei surrounded by con- 
centric rings of epithelioid and lymphoid cells. 

Poisonous properties. Not definitely or thoroughly understood, hut prob- 
ably an endotoxin. The killed bodies of the bacteria or the product of their 
growth in media when injected into animals affected by tuberciih>sis, cause a 
characteristic temperature reaction. The material thus injected into animals 
for diagnostic purposes, is called tuberculin, and is in general used in veterinary 
practice. 

Immunity. Agglutinin* are produced in infected animals. Recovery from 
the disease occurs in many cases doubtless from the walling in of the bacteria. 
Artificial immunity may lie experimentally produced by increasing the opsonic 
content of the Mood, but as yet no accepted method of immunization has been 
developed. 

Bacterium mallei. (Loftier) Migula 

Disease produced. Glanders, and farcy glanders. 

Animals infected. Usually the horse and ass. 

Animals susceptible. Man, goat, cat. hog. field mouse, wood mouse, rabbit, 
guinea pig. hedge hog. 

Animals immune. Cow, house mouse, white mouse, and rat. 

Pathogenesis. The lesion* usually appear in the horse and ass in the form 
of discrete, sharply marked ulcers upon the mucous incmbraitcc of the nose. 
The ulcers once formed generally remain open and continue to discharge pus, 
The lymphatic glands arc infected, ami generally the suhinaxillary glands en- 
large and ulcerate. Infection of the lungs often occurs through inhalation. 
Another type of the disease is characterized by infection of the sub-cutaneous 
lymph channels, which become enlarged and ulcerate, breaking through the skin 
at various points. 

Poisonous properties. This organism produces some poisonous principle 
similar in a sense to that found in tuberculin ami under the name of mallein 
is used in the diagnosis. 

Immunity. Successful immunization ui animals against glanders has not 
been accomplished. 

Bacterium leprae, (Hansen) Lehmann Neumann 

Disease produced. Leprosy. 

Animals infected. Man. 




I'i*. iOg. Tuber, 
cle uiiraiifimi. ht ic- 
Ir’inm tubcrculojis. 
Alter M older and 
\Va>hburn, 
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Animals immune. laboratory animals. 

Pathogenesis. The organism is found present in leprous tissues, almost 
filling the cells in many instances. Several types of leprosy are differentiated 




Hi*. JOb. (ilamki* bacithi*. «. Section throuKh "fUndere*!” 
liMue, the wait rod. nuivil or mii«tc. b. Ilacilli .latnrd with 
methyl-blue. Alter Flii«*e. 

on the basis of the organ or tissues in the hotly infected. In many of its 
aspect*, the disease resemble* tuberculosis. 

Poisonous properties. The organism has not been successfully cultivated. 
Poisons are unknown. 

Immunity. 

Bacterium pestis, Lehmann- Neumann 

Disease produced. Bubonic plague. 

Animals infected. Man. 

Animals susceptible. Rat. guinea pig. monkey. 

Pathogenesis. Infection usually cutaneous. The lymph glands become 
swollen, and hemorrhagic and undergo more or lc‘* extensive necrosis, gen- 
eralized septicemia in many cases, pneumonia and hemorrhages in various 
mucous membranes, especially in the stomach and endothelial surfaces, such as 
the pericardium and in various parenchymatous organs, with extreme degenera- 
tion of the latter. Spleen swollen. 

Poisonous properties. The toxic 'Ubstancc is obscure. The filtrates from 
young cultures usually show little, or no toxicity: the older, more. The toxic 
substance seems to be susceptible to heat ami i« present in cultures killed by 

chloroform. 

Immunity. Immunity may be conferred by the injection of sterilized or 
attenuated cultures, and this vaccination is practiced in some Asiatic countries. 

Microspira comma , Schroder 

Disease produced. Asiatic cholera. 

Animals infected. Man. 

Animals susceptible. Laboratory animals naturally arc immune to the 
disease, but by preventing peristalsis, and neutralizing the acid gastric juice, 
some experimenters have succeeded in producing the disease. The guinea pig 
is susceptible to intraperitor.cal inoculation. 
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Fi*. JM. Cholera cwcim. Ukrtpbm 
com mi. Prom ike margin of a drop of broth 

I lot ' * * " i ; m nTTtUaSS^ All*** ^Swl'^Aftcr 
? 1 • 

Pathogenesis. It is essentially an intestinal disease, the organism living 
within the intestines. The characteristic lesions are produced through the 
absorption of the poisonous matters there produced. Large and small intestines 
deeply congested, diarrhoea, Pcycr’s patches and glands swollen, eventually 
mucosal necrosis in part. Ulcers eventually form, though perforations are rare. 
The parenchymatous organs show marked signs of degeneration; the vascular 
system, the nervous and respiratory systems show no characteristic lesions. 

Poisonous properties. The essential poison is intracellular, undoubtedly an 
endotoxia It is found in the filtrate of old cultures and in solution of bacterial 
cells. 

Immunity. Produced by considerable quantities of bacteriolysins and prob- 
ably opsonins. Agglutinins are also produced. Vaccination with killed or at- 
tenuated cultures has proven fairly successful, hut not the use of the blood 
serum of immunized individuals as a curative or a prophylactic agent, 

SPIRILLACEAE 

Spiroehoetj palhda 

Disease produced. Syphilis. 

Animals infected. Man and ape. 

Animals immune. Other animals. 

Pathogenesis. Produces primary lesions in form of ulcers at the point of 
inoculation, second as gummata in the parenchymatous organs. 

Poisonous properties. Not known. 

Immunity. Not well understood. 

Spiroihaetj aiuerina. Sakha ro ft 

Disease produced. Goose septicemia. 

Animals infected. Goose. 

Animals susceptible. 

Pathogenesis. Producing septicemia. 

Immunity. 

Spirocharta Obermcicri. Cohn 

Disease produced. Relapsing fever. 

Animals infected. Man. 

Animals immune. Mouse, rabbit, sheep, and hog. 

Pathogenesis. Produces relapsing fever in man. 

Immunity. 
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C H LA M YDOBACTER I ACEAE 

Claiothrix bovis (Bollinger) 

The mass consists of several distinct ?oiu*s of different elements, the central 
portion granular with small round bodies radiating out front this tangled mass 
of thread-like bodies, the outer portion consisting of conspicuous club-shaped 
ccVinies, The organism is quite polymorphic. In cultures the threads arc from 
3 10 to 5-10 ft in thickness with flask-shaped or bottle-like expansions. The 
organism may he grown upon all the artificial ntedin. The colonies appear as 
small gray dots with translucent, radiating filaments. It kept for a few days at 
37° C. they are opaque and nodular, later they show a whitish downy appear- 
ance, In blood scrum the nodules are yellowish or blood-red in color; on agar 
agar the color becomes brownish with age; on potato, reddish-yellow and the 
while down makes its appearance early. 

Distribution. Widely distributed both in Europe and North America. 

Pathogenic properties. The organism was discovered by l.angenbeek in 
1845, but was not described until 1878 by Bollinger. Israel in 1874-78 called 
attention to the disease in man, and Bos trout in 18**9 made a careful study of 
the disease. The disease is not common in man but cases have been described 
by Murphy and Ochsner and Srnn of Chicago. Two of the cases described by 
Murphy began with tooth ache and swelling of the jaw. 

The disease may l*e caused by direct inoculation of pus. but there is good 
reason to believe that not an infrequent source of infection is by means of 
barley and other grains. There is reason to believe that it occurs in nature 
as a saprophyte. The history of many eases reported in man seem to indicate 




Fig. 30j. Lumpy Jaw ClaanA'ix boiis showing the radiating matu-i. At the left, the 
(tub-shaped bodies and branches (After Ponitck). At the right, nrc of the millet like 
bodies less magnified. After Fliigge. 
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this kind of infection and it is a well-known fact that certain fields arc the 
source of infection. Dr. McFarland says: 

When inhaled, the ormnnma enter the df*?rr portion, of the lung and came a 
kuppura'.ivr broncho pneumonia with adhesive inPaicmlior. t*l the contiguoua pleura. After 
the formation of the pleuritic adheatona the diaeaae may penetrate the newly formed iImuc, 
extending lo the chcalwall, and ultimately form external ainuaea; or, it may penetrate the 
diaphragm and invade the abdominal organa, earning intrrrating and charactrrlatlc leaions 
in the liver and other large viaeera. 

Another allied disease is the Mycetoma, or Madura fool ( Cladrolhix m«i- 
dureat), which is found in India, especially in the province of Scindc. hut 
occurs also in other parts of Asia, in Europe anil northern Africa, and a few 
cases have even been reported in North America. 

Another Cladrolhrix foreiniee, found in Guadaloupc country, i« character- 
ized l>v a superficial lymphangitis and l)ntphadcniti* extending lo the tracheal 
and axillary glands. The gland* enlarge, supimralc, and discharge a pus. 
The internal organs have a pseudo-tubercular appearance. 

The organism consists of long delicate filament*, characterized by distinct 
branching; Ihc old cultures arc rich in spore* The organism has been culti- 
vated in the usual media. 

1 1 is pathogenic for guinea pigs, cattle and sheep. The culture is virulent 
for some time. 

The paper# by Nocard on the farcinlca organism ami a paper by Musgrovc, 
Clegg ami Polk on streptothrix should lie consulted. 

SCHIZOPHYCEAE 

Unicellular organism* common in fresh and salt water. They contain blue, 
blue-green, violet, or reddish pigments; swarm stores absent; are common in 
fresh and salt water; simple in structure: existing as a single cell or as a 
chain held together by a gelatinous envelope, or in small colonics; chlorophyll 
and other pigments no! in definite bodies but distributed throughout the cell- 
contents or else forming a sheath which lines the cell-wall ; reproduction occurs 
by simple division; some forms produce spores which arc thick walled thus 
enabling the organism to live over unfavorable conditions; after a period of 
rest these spores germinate and again rcpr«*dnce in the vegetative way by 
fission or division. Some of the more common, move or less injurious types 
found in water arc Oscillotorio. Mnabtitna. Chlhrocyslit and Sostoe. Cells 
contain phyeocyanin and chlorophyll . the latter not \ isible because of the former. 

CHMUCCACRAC 

Cells spherical, singly or collected in colonies surrounded by a copious cov- 
ering of mucilage forming gelatinous colonics of various sizes. The genus 
Mtrumopedki consists of Hat rectangular colonics. Cell-division occurs in two 
directions. The genus GUocafso has spherical cell* united into colonies, tlie 
coll with a thick colorless, brown yellow or violet coat. Some of ll»c species 
arc common in fresh water. 

Chlhrocyslis. Hen f rev 

This alga occurs in colonies which are at first solid, but later become perfor- 
ated. The colonies arc held together by a gelatinous matrix. The cell contents 
arc blue green, or rose-purple in color. The species most commonly found is 
the C- atmginoM, occurring not only in Europe, but very widely scattered in 




Fig. 31. Seliimphyta. Svliu<n>h>r*te. IIIik C.rcrii Algar. I. < hriyecirut imgn/ui 
s 400. 2. Clotoiafia x 400. J. Xoilae t *•.<,«>,*». in. A pair nf chains. 

4. ChamaniphoH ronftnieola x 400; ai the right, a can ..t.iutii ; al the lell, BctmiiiMing 
arthrorporaa. 5. RnMlana x 200. 6. .Imcfuir *, r macroif'rma x 100 ; at the right, 

a cacnobium; at the left. germinating arthtotpoee*. 7. I’Uctottrma Tomaiinianum x 200. 

8. Filament* of Tolyfothris attagrofUa. c— central hodr. ch — chromatin bodir*, x 100, 

9. Lynghya arstxani x ISO: at th* right filament* with hot mognni* (ho>. lit all (inure*, 
■p— spores, h— heterncyst. Fig. t. 2. i. after Cooke; Fig. 4. 5. 7. after llauagirg; Fig. 8. 
after Nadion; Fig. 3a. 6. 9, after Wettatrin. 



North America, especially common in pond* and the plankton of lakes. Other 
species arc C. roseo-fiersicina and C. KUtingiana, the former I icing especially 
common in ponds ami ditches which contain a great deal of decaying vegetable 
matter. The latter species is now generally referred to the genus 
ium, and the C. aeruginosa to the genus Microcystis. 



OSCILEATORI ACEAt 



Cells in filaments, apical cells disc-shaped with sheaths variable, sometimes 
wanting, hcterocysts absent ; form horntogonia. Common representatives, Oscilla- 
tor ia and Lyngbya which at times are common in fresh water. 



Oscillatoria. Vanch 



The plant consists of more than one cell forming a simple filament held 
together by a common but stout gelatinous sheath, the cells l*cing packed to- 
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gelher like a row of lozenges. A few of the cells fall out of the sheath form- 
ing what is called a hormogonium. This starts a new filament which has a 
characteristic movement hence the name Oseillntoria. Oscillatoria is common 
in hot springs sometimes also covering damp soil in greenhouses. It is mainly 
through decomposition that these algae become noxious. 

NOSTOCACEAE 

Cells spherical in unbranched chains frequently torulose; sheaths gelatinous 
frequently forming jelly-like masses; reproduction by hormogonia and spores. 
Many species of the order are troublesome in water supplies. Some species 
of the genus No sloe are used as food. 

Nosloe, Vaucher 

Colonics in flexuose chains united in definite gelatinous investment; cells 
usually spherical or ellipsoidal; heterocystt terminal or intercalary; spores 
spherical or oblong. These algae are very common in the lakes in southern 
Minnesota, Northern Iowa, and elsewhere in the United States. By decomposi- 
tion, Nosloe produces disagreeable products. Dr. Arthur, some time ago, found 
Nosloe in quantities in the lakes of southern Minnesota and at one time it was 
supposed one species produced poisoning of cattle. Dr. Arthur, however, did not 
attribute the poisoning to this alga. One of the species of this genus frequently 
found is Noslot verrueosum common in both the Old and New World. 

slnobanM, Bory 

Filaments straight or curved, surrounded by a thin sheath united to form 
a flocculcnt mass; heterocyst anil sporrs intercalary. This alga also forms 
filaments which are free or united in a mass. In the filaments occur the vege- 
tative cells, the hrtcrocysts, whose function is not known, and a spore which 
serves to start the organism again. This organism causes much annoyance 
in water, not only in North America but in Europe. Dr. Farlow some years 
ago referred to its injurious properties. It has also been frequently mentioned 
by Parker as contaminating water supplies in Massachusetts; others have no- 
ticed it in New York, and Dr. Trelease has found it in Madison. Wisconsin. 
The latter writer says in speaking of the WaterMoom and other algae : 

After a warm spring, on my re*.urii lo Madison. June 26. IRS'. I observer! a considerable 
■imintity of putrid scum on the shore of Fourth (.alee. but the south wind scattered it before 
specimens of it could be obtained. The succeeding f<»t? eht was hot. and after a couple of 
calm days, succeeding a strong wind from the north west, ihr southern half of the lake 
was filled with suspended inrtklee about a miiinr.eter in diameter. These consisted exclusive- 
ly of /f Huf'ueno HastalM, already in full fruit; the spores were the customary Sphaeroxyga 
arrangment. in a collection nude June 20th. 

This algae is common in many of our northern lakes and is a frequent 
pest in water reservoirs, producing pig-pen odors and bad taste of water. 

UVULAR! ACEAE 

Filiform filaments attenuated from base to apex, heterocysts liasal or rarely 
absent ; sheath tubular, gelatinous, or membranous . 

Gloeotriehia, J. Ag. 

Free floating colonies solid when young but inflated and hollow when, 
old; the filament* radiating from the centre outwards. 
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Gloeolrickia Pimm. (Ag.) Thur. 

It forms small green spherical bodies about 1 millimeter in diameter, floating 
at various depths in the water. It consists oi a mass of tapering threads ar- 
ranged radially in the gelatinous matrix. The apices of the threads protrude 
more or less, giving it a bristly appearance. The base of each filament contains 
a heterocyst and above it a slender cylindrical spore and beyond it the ordinary 
vegetative threads of the alga. 

According to Dr. Arthur it is common in Minnesota. He found it common 
in Waterville, Lake Minnetonka. Lake Phelan in Minnesota and East Okoboji 
Lake in Iowa. It was thought by the people of Waterville, Minnesota, that 
this alga caused the death of cattle which drank the water. The history of these 
cases is recorded by Dr. Arthur as follows: 

"That some of thr animal* had drunk nl thr *v.rr and arum * irw hour* only before 
they died wu poiitively known, ar.d that at! bad done *o teemed from ciicuintluuces <|iiite 
probable. After the mo*t careful examination the only plausible hypothesis that could be 
advanced to account for the death of the animals was that the al«a present possessed some 
toxic or other baneful properties sufficiently powerful to kill a cow in a half hour or mare 

after drinking freely of it. The well-established reputation of all the a’gar for innocuous- 

new made tbia hypothec!* appear from the very first extremely improbable, but for want 
of the slightest hint in any other direction it wa* thought worth while to bear it in mind, 
and to Investigate the matter further. 

Afoul the middle of June, 1884, word wa* received that eight rattle had died on the 
shore of Lake Tetonka. I at once smarted for Waterville. arriving on thr twentieth ond 
found the algae less abundant than in 188?. but still making the water green some fifty 
feet or more out from the shore Inward which the wind had been blowing srvrral hour*. 
Although Ihe condition* were mil the most favorable, yet it seemed best lo attempt a direct 
experiment by giving Ihe animal* water charged with algae. After much delay the service# 
of Prof, M. Stalker, state veterinarian of Iowa and professor of veterinary arirncr in the 
Iowa Agricultural College, were secured to eondirt the experiment. A horse and calf were 
employed. On June JOth, Prof. Stalker, with the assistance of Prof. Kdward f). Porter 

of the univc rally of Minnesota, and in the presence of citiceus of Waterville, made the 

tests, the writer heing unable to remain. The animals had not hern permitted to drink 
for some twenty-four hours previous, and were consequently thirsty rnougli to take a large 
•mount of water well charged with the algae. No had result* of any sort followed. 

The thorough and able manner in which the test was made leaves no reasonable doubt 
of the perfect harmlessness of the algae in a growing coodition. I append this last clause, 
because the citlxens of the place still believe that the algae are at the root of the trouble, 
and that the test did not ahow it because they were not made at the right stage of their 
occurrence. Although no aufficient study of the habits of this plant has yet been made to 
enable one to speak with certainty, does net appear from present data that in some 

other stage it would give different rAults. unless it be when decaying, when it turna 
brown or reddish brown and gives off a peculiar stench. At this time the microscope 
shows the cell* of the algae to be swarming with bacteria. Whether these arc other than 
the common and harmless bacteria of putrefaction it i» at prrsent impossible to say. The 
probabilities are, however, entirely against thr hypothesis that the decaying algae or the 
accompanying bacteria have anything to do with the trouble. 

We are therefore obliged to sum up the economic part of this investigation by stating 
that the death of the animals is probably rot due to the suspected algae, and that no clue 
to the real cause has yet been obtained.” 

Dr. Arthur in a recent communication states that he has had no evidence 
so far that these algae arc poisonous. That the death of these animals was 
probably due to bacteria found in the marshes. 

OTHER BLUE GREEN ALGAE 

Quite a number of additional genera are known to occur in our fresh 
waters; among them the Glotocapso with cells single or in groups surrounded 
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by a gelatinous envelope, cell contents bluish green. brownish or reddish; 
Afcrismopediii, with division in two directions, cells arranged in tabular groups 
of 4, 8, 16, 32, 64, 128, etc.; Lyngbya, with filaments enclosed singly in a sheath, 
branchless or occasionally branched, cell contents blue and granular. 

FLAGELLATAE 

Onc-celled organisms with nucleus, sharply differentiated protoplasmic body, 
some with a simple membrane, pseudopodia absent, motile during most of their 
existence; cilia 1 or more and with 1 or 2 pulsating vacuoles; chromatophores 
occasionally absent; reproduction asexual by longitudinal division. The Eugle- 
nalcs contain the family Euyltnaceat. The most common of these is the Euglena 
viridis which occurs in stagnant pools. Cells are elongated spindle-shaped, cilia 
1 and with a red eye spot at one end. Water where these are abundant is not 
wholesome. The UroyUna forms small sphaeroidal nearly colorless colonies, 
the central portion of the colony is a hollow space filled with mucilage and the 
ciliated cells are arranged around the periphery; vegetative multiplication occurs 
by simple fission ami by roogonidia. The Uroglnta. when occurring in large 
quantities produce a fishy, oily odor. The related Synura produces an odor 
of ripe cucumbers with a bitter and spicy taste. 

EUPHYCEAE 

Plants mostly occurring in water, always with a cell-membrane and nucleus. 
Green or other colors mixed with the green (brown or red). This includes all 
of the algae or lhallophylcs that contain chlorphyll which is. however, fre- 
quently masked because of other pigments like red and brown. 

PERIDINIALES 

Small 1 -celled organisms of brown color, the chlorophyll masked by diatomin 
found mostly in the plankton of salt water. 

BACILLARIALES 

Small 1 -celled organisms of brown color, the chlorophyll masked by diatomin 
of the chromatophores: cell-wall consisting of silica with a girdle and fine lines; 
reproduction asexual parallel to the long axis of the organism and the forma- 
tion of auxosporcs and sexual auxosporcs by conjugation. 

The diatoms arc especially important in considering water supplies since 
they are widely distributes! and at times very common. The diatom is like a 
pill box. nude up of two parts, one fitting tightly within the other; the walls 
are strongly silicified and marked with fine lines; the cell contents are colored 
brown. Economically, these algae are of some importance as food for fishes, 
in manufacture of dynamite, and for polishing. 

Dr. Moore, speaking of Diatoms in water says: 

There are only a few iperlffl which arc known to give rue to fteriou* trouble in water 
supplied, but theae occur quite frequently and in great quantities Sometime* the infected 
water ha» an odor, variously described as resembling or geraniums, and the U*te it 
disagreeable enough to render it quite unfit for w. This condition is often produced by 
AsUnontHa. In addition to this rfret, however, diatoms arc extremely troublesome when 
contained in water to be used for the manufacture of |%»:«cr or for laundry purposes, because 
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of the greenish-brown coloring matter they con'ain. which stain* article* coming in contact 
with it. Whipple baa observe*! that the growth of diatoms seems to depend upon certain 
definite conditions of the water — that is, they do not derclop when the bottom of the pond 
or reservoir is quiet; but in spring and fall, when tbe rising or lowering temperature causes 
the water to circulate and a good supply of air and nitrates is obtained, the growth is most 
luxuriant. Thus, it is seen that temperature is only an indirect cause, and not one that need 
he taken into account oy icaclf. 




Klg. it. Ihalom*. 1'iM.bru tvtfu. I. 

View showing markings in wall, c — central nodule; 
e— polar nodule*; r— raphe. 2. Girdle view, a— 

•llicilird cell walls; g— girdle bands. S. In process 
of division. Fig. I and 2 after Pffcacr; Fig. J 
after VVetlalein. 

CONJUGATAE 

Chlorophyll-green algae, membrane without silica; reproduction, swarm 
cells absent ; sexual reproduction by forming zygospores through the union of 
aplanogametes. 

UKSMIDIACEAE 

The desmids arc green unicellular organisms represented by such 
genera as Cosmarium. and are found mostly with other algae. They are not 
especially troublesome. Common gettera are Clostcriutu. Cosmariuin, and Des- 

midium. 

The filaments of Zy gntma are small consisting of a single scries of cylin- 
drical cells placed end to entl, occasionally with a slight constriction at the 
points of junction. Each cell has two *tar-shapcd chloroplasts, each one con- 
taining a large pyrenoid. 

Spirogyra, Link 

Spirogyra is a common alga everywhere in our fresh waters, especially in 
quiet waters as in ponds and ditches. The filaments are simple, occur in bright 
green masses, often several feet long; cells cylindrical, variable in diameter and 
relative length; wall smooth and slightly gelatinous; chlorophyll arranged in 
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Pig. S2m. Lower figure. Iwo view* of diatom. 
m* laleial view; < upper view. Upper figure, a drtmid 
ClMerimm; ch/— choropiaitid. Charlotte M. King. 



1 or more spiral bands, depending upon the specie*; nucleus is generally situated 
in the central portion of the cell; in the chlorophyll band occur what arc known 
as the pyrenoids; reproduction both asexual, by the simple cutting off of the end 
cell, ami sexual, by conjugation through the union of two cells. 

ZYGNCMATACV.AK 

Cells cylindrical, unbranched forming threads, chromatophorcs present, in 
masses or spiral bands. Formation of zygospore*. 

CHLOROPHYCEAE 

Chlorophyll-green plants, occurring singly or in colonies, (threads or flat- 
tened bodies) with one or more nuclei; reproduction asexual by producing 
multilateral zoospores and aplanospores ; sexual by the copulation of zoogametet, 
or spermatozoids and oosphercs; the spores produce a new plant directly or 
generally form swarm spores. Water net ( Hydrodie tyon relimlatum) , I’cdias- 
Irum and Scenedesmus arc common in fresh water; Pleurococcus is common on 
trunks of trees. The C on f envies contain the sea lettuce, Vha lalissima, which 
is used as food, the Confenv with slender green flliaments common in fresh 
water, the Ciadophora fracto in fresh water. Ciadophora is a common alga 
and is quite rough to the touch, and may therefore easily be distinguished from 
Spirogyra or Zygitewa. The frond of Chdophoro is branched, with many- 




EUT 1 I.\ LLEPH VTA — El’ PH YCEA E 



191 




HI*. 3J. Preab Water Green 

Slime*. Conjugate*. I.eft han<l figure; 
n — Zyuncinii. I. Stellate chlorophyll 

grain. 3. Zygospore. Right hand fig- 
ure. , »— Spirogyra chlorophyll in a 
spiral bund. I, 2, 3 and 4. in different 
singe* of conjugation. 4. Zygospore. 




Fig. iSa. Ilotiydiaceac. Green 
Scum. BottyJiim groan/alnm. I. A 
single large «»o*|.nr«ngium. 2. Rhisold 
proccae. 



nucleated cells or. in some instances, only 1 or 2; chloroplasts occur on the mar- 
lin* with a single pyrenoid in each piece of the reticulum. The SiphoHear 
contain the yauchcria. fountl in tlamp ground, the long unsegmented threads of 
which produce antheridia and oogonia. and the Botrydium granulalutn found 
on damp ground. 

VOtVOCAOCAK 

Unicellular organisms or forming colonies, each cell with a single dirotna- 
tophore ; forms gametospore* and oospores. 

Pandorina. Bory 

The algae of this genus arc collected together in spherical or subspherical 
colonies known as caenohia. Each cacnobium contains about 16 cells closely 
packed within a gelatinous envelope: the cells are pyramidal in shape and reach 
almost to the center of the spherical colony : each cell produces 2 cilia. 

Vo box, (L.) Ehrenh. 

Volvnx consists also of globose colonies known as caenobia, each consisting 
of a large number of small cells from 2(10 to 22.COO. arranged in a single layer 
within a gelatinous sheath ; the eaenohium i« a hollow sphere, the cells being 
connected by protoplasmic threads of varying stoutness; each cell has a distinct 
chloroplast, 2 or more contractile vacuoles and a number of cilia : reproduction 
occurs through asexual methods or by fertilization: in fertilization, the sperm 





MANUAL OF POISONOUS PLANTS 



Cbtoroph 



>cum 



•porfi. After I.umwn. 



Fig. 35. HUdricr Wrack. Facas rtsuulosMi. a. Section through eoncrptacle contain- 
ing oogotiia. b. Single nngoni'jre with egg cell*, c. Egg cell* escaping, d. Anthcridiam 
with sperm cell*. t. Egg ee"« in procec* *»f hTli!imtiwi. * irfoimded by sperm cells. 
/. Germination uf spore*, rhizocd below, g. Single sperm cdU. After Thurct. 
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cell, coming from the antheridium. unites with the egg cell which is contained 
in the oogonium; the eacnobium because of the cilia has a rolling motion. 
Several species are common like V. globator and I', minor. 

Hudorina, Ehrenb. 

The caenobium is globose or subglobose rarely ellipsoid and normally con- 
sists of 32 cells arranged within the periphery of a copious mucilaginous mass; 
each cell contains 1 or more pyrenoids; reproduction takes place as in Pandorina. 
Hudorina like Pandorina produces a faintly fishy odor. 

CHARALES 

Plants of brackish or fresh water, consisting of internodes ; short whorls 
of cylindrical branches; cells nucleated; growth from an apical cell; asexual 
reproduction by means of bulbils and vegetative threads; sexual reproduction 
by egg-cells and spermatozoids the latter spirally coiled in the cells of the 




Fig. Jd. BUdderwracV. Fncui eeiitulotut. 
Air spaces sliuwn in light area* (/); eonerp- 
laclo '») containing rrprahrthr bodie*. After 
Liter wn. 
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anthcridium; the egg cell is contained in a spirally coiled oogonium and after 
fertilization becomes an oospore. The Stoneworts or Charas are common in 
brackish water, and though not injurious frequently stop up canals and fill ponds 
so that it becomes necessary to pull them out. 

PHAEOPHYCEAE 

drown algae; chlorophyll marked by a brown coloring matter. phycophaem, 
reproduction sexual and asexual, swarm spores, sperm cells and egg cells; 
marine; tetragonidia absent. 

The Phaeosporeae contain the laminaria, ear ; the Devil’s Apron, Laminaria 
digitala, and other species from which iodine and mannite are derived. The 
Macrocystis pyrifera is of great length. The Clydotporeae contain the family 
Fucaceae, the common Bladder wrack ( Ftuus vesicnlosus) from which iodine, 
bromine and soda are obtained. The Sarga>so weed < Sargassum bactiftntm) 
found in the Atlantic ocean is also abundant in the Sargasso Sea. 

DICTYOTALES 

Brown algae; reproductive bodies without motion; tetragonidia present 
This group contains a single order Dktyotaceae comprising a few genera, 

RHODOPHYCEAE 

Red or violet algae; chromatophores contain chlorophyll and red coloring 
matter (phycoerythrin and rhodophyll); reproduction sexual and asexual; most- 
ly marine. The red sea weeds arc divided into several classes and numerous 
orders. The sub-class Florideoe contains most of the species. Pood is ob- 
tained from several species and the carrageen is furnished by Chondrus cris- 
pus, agar agar is obtained from Gracilario lichenoides found in the Indian 
Ocean. The Gloiopeltu coliformis and other species are used by the Japanese 
as food. Many of the species are pretty and are much gathered on the sea coast. 




Hit. J7. Krd Sea Weed. mmlsiidmm. I. Branch with C*i pngonitim ar.t 

anlheridiiiin. 2-4. Different stage* of derelcfcr.rot. 5. LfjoJisia tnrjOfrroHto with antherili- 
ura. carpogottiutn aod »xe* • M Sh trifa . c lid »— orpogania, •' — trichogy ne. »— sperm 
cell*, e— spores, /—fruit. After Tburet acd Botnet. 
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EUMYCETES 

Parasitic or saprophytic plants with one or more cells, chlorophyll absent 
with apical growth ; mycelium usually evident ; reproduction sexual and asexual, 
generally the latter; asexual by the formation of zoospores, conidia or spores. 

PHYCOMYCETES 

Thallus generally of a single branched tubular thread; septa in connection 
with the reproductive bodies only; threads containing many nuclei; reproduc- 
tion sexual and asexual, in the latter the spores generally in sporangia (Mucor) ; 
conidia in chains (Albugo), or at the end of the hvphae (Plasmopara) ; re- 
production sexual by copulation forming zygospores (Mucor) or oospores in 
Plasmopara and Albugo. 

ZYGOMYCETES 

Parasites or saprophytes; mycelium branched not septate, or septa in con- 
nection with the formation of the reproductive bodies; reproduction sexual by 
endospores, acroconidia, or chlamydospores. A group of fungi represented by 
the Fly Fungus (limpusa) and Common Black Mould (Mucor). 

Ml'COKACSAK 

Sporangia with columella, many * pored, zygospores between the threads of 
the mycelium. Few species have the two sexes united on the same plant; gen- 
erally they arc on the separate individuals. According to Rlakcslcc, Sporodinia 
contains both sexes (homosporangic. honiosporic, homophytic and homothnllic). 
Phycomyces is dioecious, the zygospores producing at germination but one kind 
of germ tube which gives rise to a sporangium containing both male and female 
spores, (homosporangic, hctcrosporic, homophytic. heterothallic) Mucor muccdo 
has sexes separated on different individuals but two different kinds of germ 
tubes arc formed by the germination of the zygospores, (hctcrosporangir, hctcr- 
osporic, hetcrophytic. and heterothallic). Zygorrhynchus is hetcrogamic. The 
same author" has recently reviewed the literature. 

About 85 species widely distributed. The Phycomvce? was first found in 
oil kettles, and not infrequently in oil cakes. Sporodinia are parasitic on larger 
fungi. Pilobolus crystalline is common on horse manure, the conidiophorc 
being enlarged. The sporangia look like "fly specks" on the wall. This fungus 
is not injurious. 

Mucor (Micheli) Link. Mucor. Mould 

Mycelium creeping, conidiophorcs simple or branched; sporangia spherical 
or pear-shaped; columella well developed, wall of sporangium mucilaginous, in 
some cases chlamydospores. or forming small chains or "cysts"; zygospores 
produced by the fertilization of two gametes. 

A genus of wide distribution of 50 species. The life history of a common 
species, the Mucor stolonifer (Rhisopus nigricans) found on bread and de- 
cayed fruits is as follows. The gray felled mycelium spreads through the 
substratum, and on the surface small black bodies, the sporangia, are produced. 
The conidiophorc arises from the felted mycelium and bears an enlarged spher- 
ical head, the sporangium, within which, occur the spores. On adding water 
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lo the specimen, the wall of the sporangium collapses and the end of the stalk, 
known as the columella, turns back, giving it something of the appearance of 
an umbrella. The columella, before it collapses, projects into the sporangium. 




Kir «© ConWio- 

phorr. 2. t'-emmae J. 

■pore*. All areally magnified. t titer 
Vuillemin. 2 after Calmrtie. J alter 
Wehmer. (Modified by Charlotte M. 

King). 

Tltc s|>ores germinate readily when placed in a moist atmosphere. In 
addition to the production of a sporangium a stalk may Item] over and cause 
the further extension of the fungu« by producing what is known »» a stolon. 

In some specie* small, round, or elongates! spores arc produced in the 
mycelium which arc known as chlamydospores, and spread the fungus. In 
addition to the formation of «porc« in tlx- sporangium, zygospores arc pro- 
duced in some species: two threads of the mycelium lie in proximity and nearly 
parallel, each produces a tube; these meet, the walls are absorbed, and, just 
back of the meeting point, a cell is cm oiT. The contents from the old cells 
pass into the newly formed cell. We also observe that the cell of one arm is 
somewhat smaller than that of the other. This spore is a resting spore or zygo- 
spore. It lies dormant for a period, then germinates by forming directly a con- 
iodiopborc with its sporangium containing the spores. 

Prof. Blakeslee has shown with reference to the fertilization of some of 
the species of Mucor that it requires a male and a female plant. In speaking 
of Mucor mucedo he says: 

Mucor mucedo hat the win trpaialrd on different individual* if in Phycomvrei. but 1»n 
different kinds of germ tube* are formed by the termination of it* rygotporct. While mine 
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germ lubes are male and produce only male spore*, others are female and produce only 
female spores in the germ sporangium. The sporophyte as well as the gametophyte, there- 
fore is unisexual. 

"Raggi," used in the manufacture of Arrack, contains Mucor Orysat 
(Rhicopus) which transforms rice starch into dextrose, the latter being then 
fermented by yeasts forms blackish brown sporangia and has a pear-shaped 
columella. Mucor Rouxii of Calmette is commonly grown in China, where it is 
found on rice husks and is made from these into Chinese yeast. It changes rice 
starch into sugar and has been used to some extent for manufacture of alco- 
holic drinks. 

M. racemosus, common in decaying fruit, produces alcoholic fermentation. 
Mucor fustyrr is parasitic on species of Collybia; M. Mclillophlorus was found 




Pig. 41. Common Black Mould (Mmecr Holomiltr or RUisofMi nigricamt). I. Sporsugi* 
and method of spreading by stolons. 2. Same, showing rhiroid*. conidinphorr. columella, 
sporangium and spore. 3. Zygospore, showing method of conjugation. 4. Zygospore 
germinating; k, conidiophore. 



in the stomachs of bees; A f. nigricans was found by Neumann (1892) and later 
by Artanet (1893) in the eye of poultry but Barthelat does not consider it 
pathogenic. 

Mucor corymbifer, F. Cohn. 

Delicate, white mycelium spreading over the surface of the substratum ; 
conidiophorcs a p pressed, spreading: branched sporangia in umbellate clusters, 
the lower sporangia smaller than the upper, the latter 70 ^ diameter; wall 
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1'lg. 42. Mucor eorymbi/or •tier ih t burrtin# ol ik* .por«nfimn. After Uchlhelm. 

colorless, smooth, collapsing; spores colorless, small 2x3 columella club- 
shaped, brownish frequently papillate. 

Distribution. Probably tropical, found in tropical drugs, in Europe and the 
United States. 

Pathogenic properties. Lichtheim recognized this species as pathogenic. 
It grows better at a temperature of blood. When introduced into the circula- 
tion of guinea pigs, it produces death in 48 to 72 hours. Mycelium is found in 
kidneys, spleen and Pcycr’s patches of intestines which are swollen and ulcerat- 
ed. liuckel found the organism in the human ear. Dr. WolfTner in Dr. Tre- 
1 ease’s laboratory in St. Louis, Mo, cultivated the organism from the human 
eye. The clinical record of this case was as follows: A farmer near St. Louis, 
was cutting corn with an old fashioned corn knife. A small piece of corn 
stalk flew into his eye, later inflammation set in followed by inability to see. 
Dr. Wolffner found a film over the surface. This film was removed and later 
Mucor corymhifer developed from it. It has been frequently found in ulcerated 
portions of the lungs, intestines, nasal cavity, and in the auditory canal. Dogs 
are immune. 

The earliest recorded case of mucor in pneumonomycosis was made by 
Furbringer, who had under observation three cases of a disease in two of which 
he found a Mucor. According to Dr. H. C. Plaut, the cases of otomycosis arc 
not infrequent in India. According to Siebenmann it occurs in .5-1 percent in 
all diseases of the car. and males, especially farmers and gardeners, arc more 
predisposed than females. According to Hatch and Row, ear mycosis is com- 
mon in India, they having observed 22 cases in one month. The most common 
fungi found in the car are Vertici Ilium graph t>, Aspergillus fuwigalus. A. niger, 
and A. flaws. A. niduians is somewhat rare, as is Mucor seplatus. The 
Aspergilli will be treated more at length in another connection. 
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Pi*. 43. Black Mould. Uutor thiaofotUlormv. 
Branched conidiophorea. tar** columella and diachar*ed 
■pore* around lh< Mine. Alter Licblhcim. 



Mucor Trichisi, Luc cl and Cost an tin 

This differs from St. eorymbifer in a few characteristics of sufficient im- 
portance to cause Locet and Costantin to consider it a distinct species, M. 
Trichisi having larger sports which are 4 » in diameter and sporangia 35 b 
in diameter. It was isolated from epidermal scabs appearing on a horse affected 
with tinea, produced by Trichophyton minimum. The M. Regnieri described 
by the same authors is similar to the preceding 

Mucor rhisopodiformis, F. Cohn 

Mycelium at first snow-white then gray, conidiophorc single or clustered, 
brownish, 125 b long, small rhizoid processes, columella broad, constricted at 
the base; sporangia spherical, at maturity blackish, spores spherical colorless, 
5-6 m in diameter. Closely allied to St. stolonifer or SI. inaequalis. 

Distribution. Not uncommon on bread in Europe. 

Pathogenic properties. Pathogenic like the preceding. When introduced 
into the circulation of guinea pigs it produces inflammation and the tissues of 
the spleen, liver and intestines are found to contain the mycelium of the fungus. 
The animal becomes inactive, lies on its side and drops its head. Small masses 
of the mycelium may be found in the kidneys. 

Mucor pusillus, Lindt. 

Mycelium spreading, with numerous chlamydospores which are capable of 
germination ; conidiophores generally branched ; sporangia spherical, brownish, 
30-40 b in diameter: spores ellipsoidal or spherical. 5-8 b long, 3-5 b in diameter; 
columella pear-shaped; zygospores seldom produced, spherical, 70-84 b in dia- 
meter, roughened, chlamydospores abundantly produced: species capable of 
changing cane sugar into invert sugar, producing the ferment invertase. 

Distribution, and hosts. Widely distributed in both Europe and North 
America, occurring on various decaying objects. 
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Pathogenic propertied. Said to Uc pathogenic for various birds but Pierre 
Savour*, after some extensive experiments thinks that it plays no part in 
disease. It was not pathogenic for rabbits and guinea pig*- Bollinger states 
that it occurs in the respiratory tract of birds where it produces mucormy- 
cosis. It has been observed in cutaneou> lesions in cavalry horses in France, 
although culture did not yield this fungus but yielded a trichophylc instead. 

Mucor ramosus, Lindt. 

Mycelium spreading in the substratum, small, branched, at first white then 
becoming grayish-white; sporangia black, spherical with marginal spines flWK) 
in diameter: columella ovate, light brown, 50 m wide; spores somewhat spheri- 
cal, 3-3.5 in diameter, colorless. 

Distribution and Habitat. Found in Europe, nut abundant. 

Pathogenic properties. Pathogenic for birds. Crows only at a temperature 
of blood, minimum 20-25* C., maximum 50-58'. optimum 45’. 

Mutor ramosus, Lindt 

Mycelium branching, abundant in the substratum and superficial conid- 
iophores 5-15 m wide; sporangia blackish, membrane but slightly colored, 70 ** 
in diameter; columella rounded a: the end or blunt; spores colorless, with 
delicate membrane, smooth. 3 to 4 » x 5-6 m. This resembles M. forymbifer 
except in the character of the spores. 

Pathogenic properties. Pathogenic for guinea pigs, death occurring in 30 to 
36 hours. 
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Mucor septalus, Sicbenmann. 

Mycelium at first white, later grayish; sporangia light yellowish brown, 
sporangia small; columella colorless; conidiophore branched; spores small 2.5 « 
in diameter. 

Distribution and Habitat. Found in Europe. 

Pathogenic properties. Pathogenic for human beings, found in the ear. 



Mucor equinus. ( Coslanlin and Lucet), Pammel 

Mycelium branched, at first white or whitish, floccosc with simple pedicels 
withous rhizoid proccssc*. erect or suberect, becoming fascicled, hyphae R-12 u 
in diameter; columella spherical or subspherical 20-50* in diameter; spore 
roundish or slightly angular smooth 4 m in diameter, chlamydospores numerous 
especially at blood temperatures. 

Distribution. First found in Europe. 

Pathogenic properties. Found in horses. Guinea pigs and rabbits inoculat- 
ed peritoneal!)' die on the 5th or 6th day. 



Mucor parasiticus < Lucet and Costantin). Pammel. 



Mycelium spreading, branched, brownish fawn color producing stolons and 
rhizoids; sporangia-bcaring peduncle* branched; conidiophorcs 12 to 14 m wide 
1-2 cm. long; columella ovoid pyriform slightly brownish 7-30 u high; sporangia 
8 to 37 *; lateral sporangia similar but smaller. Grows readily in nutrient 
media. The rhizoids sink into the substance, the simple conidiophorcs rise from 
the rhizoids. Lucet and Costantin placed this species in a new genus Khizomucor. 

Pnthogcnie properties. It is essentially parasitic and was isolated from 




Fig. 46. Kntomoplhocaceac. 16. £mp » to I. La: vac o( Cabbage But- 
terfly. 2. Sectional view. 3. Conidiopbcre* and conidia x 300. 4. Conidi um x 600. 

5. Mycelium with zygospores x 350. 6. Single zygotpore x 600. 7-12. Conidiobolut 

utruulosuj ; found on the gelatinous fun*-. Idee the Jew’* Ear (Auricularia). 7. Conidto- 
phore x 80. 8 9. Same, much enlarged. 9. Discharging conidium .10-12. Fertilization 
and forming zygoayore. After Brefeid. 
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the sputum of a tubercular patient. It is pathogenic for rabbits and guinea 
pigs when inoculated Lucct and Costantin think that cases of mucormycosis 
are more frequent than generally supposed. Meyer seems to have made the 
first observation of a Mucor in animals having observed it in the lungs of a 
jay. Heisinger in 1821 found a Mucor in the lungs of a goose. 
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Fig. 47. Fly Fungus. t'vifwu , Matter . 



Kmpusa on fly surrounded l>y a halo. 



2. Pari of body of fly; general fructifying jart <«); ccnidia <r) and secondary conidia 
* SO. 3. Fully formed comdiephore with comdum (.-) and rprnolc (?•) x 300. 4. Tubular 



conidiophorc projecting a conidium (r) surrounded by pari of the tilasmn (gl of the con* 
idiophore. 5. Conidium (c> with a secondary conidium (*c>. 6. Conidium <r) forming a 
mycelium tube 300. 7. Secondary conidium <r> germinating x 300. 8. Phrt of chitin* 
ous integument of fly with conidium <r) penetrating the integument x 500. 0. Fatty bodies 
of fly containing mycelium of tarasite x 300. 10. Yeast- like sprouting cells (c) from the 
fatty bodies of a fly x 500. After Brefetd. 
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ENTOMOMITHO#AC£AR 

Mycelium abundant, generally parasitic on living insects; multi-nucleate, 
non-septate or may become septate; asexual reproduction by means of conidia 
which are cut off from the end of the sporophore; conidium with one or many 
nuclei; conidia forcibly ejected; sexual reproduction by means oi zygospore; 
azygosporcs without fertilization also frequent. One of the most common 
species of this family is the House Fly Fungus P.mpusa Muscat. P.mpusa 
sphaerospetma is found on the larvae of Cabbage butterfly; F.. Crylli is on the 
Rocky Mountain Locust and the Macrospora cicadina is found on the Cicada. 
Basidiobolus raitarum occurs on frog excrement. 




Fin. 48. Pfronosporacca*. While Ku»l. Albugo conufo. 1. Inflorenrenre of Shepherd'd 
Purse with fungus. 2. Mycelium wilh hautiotia <*) * J90. J. Conidiophorcs and conidia 
(•pores) in chains a 400. 4 and 5. Formation of roo>|M>re< in conidia x 40(1. 7. Oogonium 
(o) and anlhrridium (a) attach'd, mycelium shown below. 8. Oospore wilh thick wall. 
9. Germinating ooapore forming a 'oosporangium. 10. Zoospore. 710x400. 6. Ger- 

minating Zoospore. After DeBary. 

OOMYCETES 

Mycelium occasionally sparingly developed, tubular, asexual; reproduction 
by swarm spores or conidia; sexual by the formation of oospores in the 
Peronosporaceat and Saprolegniacene. 

Synchitrium has a much reduced mycelium. Sexual reproduction found 
only in some of the genera of the family Chytridiaceae. The non-septate 
mycelium is reduced to a single sac shaped cell forming a kind of gall itt the 
host plant. One species of Synehytrium, the S. deci pints, occurs on the Hog-pea 
(Amphicorpaea monoico). 

The family Pythiaceae contains a destructive parasite oi seedlings, the 
Py thin m DeBaryamtm and the P. proliftrum upon dead insects in water. 

ALDUCiXACCAR AND PEttO N OS PORACEA n 

Mycelium generally well developed. Reproduction sexual and asexual; in 
sexual reproduction oogonia and antheridia: asexual spores, conidia, or zoo- 
spores. 



EUTHALLEPHYTA— EUMYCETES— OOMYCETRS 205 



Many members of this group arc destructive parasites to cultivated plants 
like the potato rot iungus ( Phyloplhora infestans), the onion mildew (Peron- 
ospora Schleidenuina). the lettuce mildew ( Bremia Laelueae), the mildew of 
the sunflower (Plasma para Halstedii), the Clover mildew (Peronospora tri- 
folia rum) which may be injurious to animals, the millet mildew (ScUrospora 
graminicola) which may also be injurious. As a type of this family the 
downy mildew oi the grape (Phsmopara vilieola) may be taken. It appears 
during the early summer and continues till frosL Leaves, berries and stem 
are affected. The tipper surface of the leaf shows yellow patches, underneath 
a white frosty mould. A section through the leaf will show the mycelium 
vegetating between the cells. The mycelium gives rise to the fruiting branches 
of the fungus, the conhliophorea, which pass out through the stomata. The 
cotiidiophores arc dichntomously branched, and at their ends bear the conidia. 
When these conidia are placed in water they begin to change, at the end of an 
hour, they swell and the contents divide. According to Dr. Farlow "at the 
expiration of an hour and a quarter the segments had resolved themselves into 
a number of oval bodies" which before long succeeded in rupturing the cell- 
wall and making their escape from the mother cell. Each of these roos|M>res 
is provided with two cilia. In some, zoospores are not produced, but the whole 
mass passes out, which «.onn produces a tube. The zoospore* produce germ 
tubes which probably pierce the leaf of the grape. The temperature most favor- 
able for germination is between 25* and 35’ C. Inoculation experiments with 
the grape vine mildew show that on the second day the disease appears. Sexual 
method of reproduction takes place later in the season and occurs in the leaf. 
A slight swelling appears at the ends of the branches of the mycelium, which 
is spherical in shape, the cell -wall being thick anti pale yellow in color. The 
whole rounded mass is called the oogonium. The central part is the ensphere. 
A small body is developed from another (or the same thread) which lies along- 




Fi|. 49. 1. Downy Mildew. Peronapora calotkeea. Mycelium between the cell* *e till- 
ing haustoria into the cells, x 390. 2. Potato Hot Fungus (Phftophlhora infestans), 

ccnidinpborea, conidia borne on the branches. 3. Single conidium formine, /oosporangium 
and the zoospores. 4. Discharge of zoospores. S. Single ciliated zoospore. 6. Oogonium 
(o) and antberidlunt («t). 7. Oospore and amheridium <ol of Pcronospora ahinearum x 390. 
a. Conidiophore and conidia of Basidiopkora eniospora found on ieavr* of Brighton x 209. 
9. Germinating conidia of Bremia Lacintae (the Lettuce Downy Mildew). 10. Conidiuni 
of Peronotpora teptosferma germinating x 300. 1-7 9-10 after DcRary, 8 after Cornu. 
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side of the oogonium; the antheridium. This pierce* the oogonium and the 
protoplasm of the antheridium passes into the oosphere. 

In the species ilia*, have been studied like Peronosfora parasitica, and Al- 
bugo Candida, the oosphere or egg cell contains a single nucleus, situated about 
at the center, the remaining nuclei having passed into the peripheral layer ol the 
protoplasm of the periplasm. 

A single male nucleus passes from the antheridium into the egg cell and 
fuses with the nucleus of the egg cell Numerous investigations in this line 
have been made by Stevens.* Berlese.t and Wager.} It is probable that the 
course of reproduction is similar for other species. 

In fertilization karyokinctic changes occur. The protoplasm surrounding 
the oosphere is used to build up the wall of the oospore. Germination of 
oospore probably takes place in the spring. In Albugo or Cyst opus the conidia 
arc borne in a monilifonn chain. 




• Hr>«. C+*. .*8:149; 2S.77 : 34: 420. 
t Jahrb. f. Bol. 31:159. 

t AnnaU n( Bot. 4:127; 14:2*3. 
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In some forms the oospores are rare, and in the potato rot fungus they 
have apparently not been found. In some members of this group oospores are 
formed without fertilization, (Parthenogenesis). 

Dr. G. P. Clinton," who has made a careful study of the Lima Bean Mil- 
dew (Phylopthora Phaseoli) and the potato rot fungus (Pit. infestans) has 
beeti unable to find that the mycelial thread of the antheridium had the same 
origin as the one which bears the oogonium. It is possible that the fertiliza- 
tion is accomplished in a manner similar to that given for some of the Mucors. 
He says in a discussion of the potato rot fungus, “All of these facts are now in 
favor, rather than against distinct mycelial strains (heterothallic forms) except 
the last, which might indicate a homothallic form, one which contains both 
antheridia on the same mycelium." 

SAPROLEGNIACEAE 



Hypliae, long branched, undivided; zoosporangia cylindrical oospores pro- 
duced from sexual organs, terminal cells arc cut off anti converted into either 




Fig. 5 2. Saprolcgniaccae. Water Mould. 1-3. Safroternia Thurrti x -’00. I. Zt»* 
sporangium before the discharge of spore*. 2 . Same with biciliated spores being <lis- 
chargc'l. 3. The largr spherical body, an oogonium and many oospores. 4. Dldyuchui 
clovatuj. o — oogonium, a — anthcrklintr. S. Afh enu Brauxii. loosporangiutr. with germinal- 
ing zoospores. 6. stphanomytrs jidfaiw: a oogonium and a — antlieridium x .190. 7 -9. 
I.eplemiius /octet**. 7. Young zoospnrangijni x 2M. 9. Part of older zoosporangium with 
zoospores C ip) and cellulose grains <c) x 300. 9. Zoospores x 430. Fig. 1-3 after Thorct. 
4-6 after Dellary. 7-9 after Pringshtixi. 

• Rep. Con. Agrl. Exp. Sta. 1905: 304. 
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oogonia or anthcridia. The oogonia may give rise to one or many oospheres or 
egg cells. The antheridia are tubular and spring irom the hyphac below the 
oogonia. They apply themselves to the oogonia and send out fertilization 
tubes to the egg cells. The latter then develop into oospores. The asexual 
method occurs as follows: An examination of the young threads of Saprolegnia 
will show long filaments which in places arc filled with granular protoplasm. 
Sonic of these threads arc separated from the rest of thread by a cell-wall. 
Soon the protoplasm arranges itself into polygonal areas. When mature the 
sporangium breaks and the zoospores are discharged into the water. When 
emptied a new sporangium is formed by the filament growing tip into the old 
c-nc. or in some cases a branch Ixtds out below the oogonium. 

Recent investigations indicate that the egg cell contains numerous nuclei, 
blit as u general thing they arc all degenerate but one. The antheridia also 
contain many nuclei. According to the investigations of some, one male nucleus 
inters the egg cell and fii'es with its nucleuv 

Trow," Davis.* and Kauffman t have thrown light upon the development of 
the reproductive body. 

Saprolcgnia. Keen von Esenbcck. Water mould 

Delicate branching hyphac, zoosporangia open from a terminal pore, zoo- 
spores pear-shaped with 2 terminal cilia. About II specie* common on decaying 
objects in water. 

So pro ley hui monouo ( Pringshrim) De llary 

Zoosporangia cylindrical: antheridia usually in close proximity to the 
oogonia frequently originating from the «amc branch; oogonia from short 
lateral branches; oospore spherical 16 m 22 h in diameter, germ tube formed 
In germination. 

Distribution. Widely distributed in North America and F.urope. 

Pathogenic properties. Occurs on dead insects thrown into the water, par- 
asitic on living tish ami crayfish. Frequently troublesome in aquaria. The S. 
Tliureli, Defiary and Aehlya proh/eta arc found on sick fish and crayfish. Hoff- 
mann in 1867 stated that fish in aquaria died under the influence of Mueor 
muecdo and SaproUgnio. 

It is doubtful, however whether the Mucor produced death. 

BASIDIOMYCETES 

Conidiophorcs arise irom a many-ccllcd. well developed mycelium, hyphac 
either separate or forming masses; texture soft, powdery or leathery; the 
spores various, in the most common type, the hasidiospore is borne on special 
Structures known as basidia. from which arise little bodies called stcrigmatn into 
which some of the protoplasm of the hasiditini passes. In one group the mycel- 
ium consists of septate, branched threads, at maturity nearly disappearing be- 
cause of gclatinization ; mycelium gives rise to chlamydospores formed en- 
dogenously; reproduction sexual and asexual, usually the latter; comprises 
the sub-classes, Hcmibasidii and the Kubasidi:. 

• Anna:* el Bouey. IS:S4I. 

t Bm. Cm. 3S:23J. 

J Ann. of Bet. 22:361. 
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Hemibasidii 

Mycelium, local or wide-spread, hyaline, septate, branched, becoming com- 
pact and giving rise to endogenous spores; the chlamydospores ; color varies, 
in germination the spores produce a promycclium of terminal or lateral sporidia. 
These may propagate by budding like the yeast plant. The families are Uslilti- 
ginaceat and Tilletiaceae. 

HEMIBASIDIAL.ES 

This includes two families mentioned in the Hemibasidii. 

USTILAC.INACEAE, Schr.it 

Usually parasitic fungi in the tissues of living plants; sori usually exposed, 
forming dusty masses; spores germinate by means of the septate promycelium 
which gives rise to terminal or lateral sporidia. In some cases, these multiply 
like the yeast plant, or else produce infection threads. The order contains about 
3(XJ species, with the following genera in North America: ( Istilago , Sphacelolheca, 
Melanopsichiutn, Cintractia, Schisonella. Mykosyrinx . Sorosporiu im, Thaaphora. 
Tolyposporiom, Tolyposporclla. Ttstitulario. Many plants of the order are 
destructive parasites occurring upon economic plants like millet, timothy, pink, 
etc., and one species, the Vstilogo rseultnta on Zisanm Util alia is edible, being 
used by the Japanese for biod. 

Vstilogo. Pers. Smuts 

Mycelium septate, branched, gelatinous, sori on various parts of the host, 
at maturity dusty, usually dark colored; spores single produced in the fertile 
threads of the mycelium, the latter entirely disappearing at maturity; promycel- 
ittm septate, sporidia terminal or lateral, producing infection threads; secondary 
spores formed in the manner of yeast in nutrient solutions. The largest genus 
of smuts. About 250 or 2ffl species. Many of them arc destructive parasites 
on cultivated and wild plants. 

The Vstilogo minima occurs upon the porcupine grass, (Stipa spartea), and 
the Vstilogo bromh/ora upon the bronte grass. 

Ustilago Zeae. (Beck). L'ng. Corn Smut 

Sori in the female or staminatc inflorescence, leaves and nodes usually 
forming irregular swellings of variable sire: at first covered by a membrane 
consisting of the gelatinized threads and tissues of the plant; soon rupturing, 
which exposes the blackish or brownish spores; spores ‘ub-globosc or spherical 
or irregular; echinulatc 8-11 m or sometimes 15 «* long; spores germinate readily 
under favorable conditions; spore consists of an outer wall, which is spiny, 
and an inner more delicate, the endospore: tl»c germ tube or promycclium as it 
is called, normally bears lateral bodies, the sporidia. but under ninre favorable 
conditions of food these may branch and bear secondary coni ilia. If the nutrient 
material is not exhausted this process of budding may be continued for a long 
time. These spores may propagate in a decoction of manure. It will then be 
seen that these hudding conidia may be a center of infection. 

The conidia as well as the secondary conidia arc blown about by the wind 
and under proper conditions cause the infection of the corn plant. Several 
years ago Mr. F. C. Stewart made some extended studies of the germination 
of corn smut in which it was shown that the thermal death point of smut 
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Fin. 55- •• Mai'* Smut itte). Cel!* showing ill read of mycelium passing 

from cell lo cell; (c) thread show* through: <h) section of cut sheath and thread. 2. Corn 
Smut, Spore* in process of germination: each spec* •* sending out a rube with small lateral 
bodies. 3. The same, spores germinating in nutrient solution sprouting like yeast. From 
U. S. Dept. Agr. 4 . Kernel Smut of Sorghum < S*Masr/ 0 !k«c S»xhf) on Sorghum. 
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spores is IS min. MS'-ICG’ C. in dry oven, and 32* C. when immersed in water; 
and that com is unable to come through an inch of soil after 15 minutes treat- 
ment with water at 70.5° C.. and in dry oven at 7H‘ C. Brefeld found that 
smut spores produced an abundance of secondary conidia when they were ger- 
minated in sugar solution, hut with us this has never been a very satisfactory 
method of propagating them as the cultures soon became infected with bacteria 
which materially check the progress of the germination of spores. 

Distribution and Hosts: Com smut is found from the Atlantic to the 
Pacific wherever com is cultivated, also in other part* of the world. In addi- 
tion to occurring upon corn, it is found upon leosmte. 

Poisonous properties. It ha* !>een held by many that corn smut is injurious 
to cattle. This has been a common belief in some quarters. In some kinds 
of smut a small amount of rrgotin is found. Kcdsie reports the following 
composition: Moisture, 8.30 per cent; albuminoids, 13(16 per cent; carbohy- 
drate*, 25.60 per cent; cellulose, 2469 per cent; sugar. 4 per cent; fat, 1.35 
per cent ; ash, much «an«l. 25 5 per cent. Professor Kcdtic was unable to find 
any poisonous alkaloid*. In IKT44. the l.'nitcd States department of agriculture 
employed Professor Gamgec to ascertain the cause of the cornstalk disease 
Professor Gamgee record* hi% experience* as follows and concludes that smut 
is not injurious: 

One enw wn* led thrice dally one and oiirliaH pound* of curninrnl and three ounce* 
of smut, mixed with a* much rut hay a* U»e would eat. The *rrond had 1 lie Mine allow- 
ance. hilt wet. The amixint of •mill *i»e« in each ca*e imreated to «ix ounce*, The 
eow fed on dry food lo*l fe«h. !i*ht day* later the doae of (tout wa« increased to twelve 
ounce* three line* a day. The cow m the wet food Rained in condition, the other one loti. 
In three week* the two cow* raninol the forty-two found* of .mitt. They had a vocation* 
aiiwtitc the whole lime, and the only iiulicalmn of a peculiar diet wa* a very black color 
of the excrement and the lc»* of fleth hy ore animat, alihouih liSeially fed on miliitinut 
dirt, which, however, wa» K*»en in a dry »liic. It i* evident tint Mins', i* not a very active 
|M>i*on in combination with wholesome food, and rapecially it the animal i* allowed moiat food 
and plenty of water to drink. 

Prof. W. A. Henry, in hi* work on '•Feeds ami Feeding" speaking of work 
done hy the Bureau of Animal Industry. Clinton I). Smith and Caingcc. says: 

In fiperiitKim by the llirnti of \nirul Industry. L\ S. Department «f Agriculture, 
WnNiuftoo. corn uiut wi$ («l l«> heifer* wkktvii ill rffeett. Wilh all the triaU lm one 
ending without duailcr, it KttM reJ*onab> to c«Kb«W that corn msiii! b *1 lra%t rot a 
virulent poUon. if. indeed, il it one in any wnir M the word. 1 1 is probable Hut in thr 
Wisconsin cases, sbcrc o nr cow died awl tin* other »mli*pc*rd. the amtvtaU sitfTrtrd 
breausr of eating loo much highly fntrogrvxni* material father than anything poU >itou«. 
\\\jr»e results might have followed Ihe feeding of ihe *aire volume of corn meal nr cotton 
latfd treat. It would acccn that there it little or no danger from corn smut unless cattle 
consume a Urge quantity. This is possible where they arc allowed to roam tluough stock 
field* and gather what they will. There ira y be cases whrrr anitrals seek «»ut the smut 
and eat inordinately of il. 

A few years ago Prof. Smith of the Michigan Agricultural College gave 
ihe results of sonic experiments with com smut. Varying amounts of smut were 
fed to three grade Shorlhorn cows and one grade Jersey. Two of the cows 
were started with two ounces a day and increased to eleven pounds. Two others 
were started with two ounces ami increased to a pound. The test lasted 
forty-nine days. They appeared to relish the smut. Il produced no signs of 
abortion in pregnant cows, the milk yield was normal. Prof. Smith concludes 
that the smut in corn field* is nor likely to prove injurious. 

Beal state* that under certain conditions smut is likely to be injuriom to 
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cattle. The experiments' made by Moore also indicate, an do those of Smith, 
that smut is not injurious. 

Beginning on the morning of January 17. ItflM. and continuing until noon 
of February 2 (sixteen and one-half days), the heifers were fed morning and 
evening from two to three quarts of a mixture of equal parts by weight of cut 
hay and a mixture of corn meal, middlings and wheat bran, and sixteen quarts 
of smut. No injurious affects were observed by Moore. It seems reasonable 
to conclude from these experiments that under proper conditions corn smut is 
not injurious. In our experience no cases have ever been reported to us where 
cattle were supposed to have died front eating corn smut. 

Professors Veranus A. Moore and Theobald Smith after making an ex- 
haustive investigation of the so-called corn stalk disease, came to the conclusion 
that "corn smut is probably not very poisonous, but when fed in considerable 
quantity no doubt produces injurious symptom*." Miquel in an old work on 
poisonous plants published in 1B38 in Dutch regarded the smuts as poisonous. 

Dr. Peters of the University of Nebraska, makes the following comments 
on the subject of corn smut: 

At a Farmers’ Institute at David City a gentleman stated that he had often heard his 
neighbors say, and he had a'«o read the same in agricultural papers. that cornstalk disease 
was caused by corn smut. He had the opportunity to make the test for himself. He was 
compelled to clear the farm he rented of the smut. His son gathered the smutty stalks 
into a yard where two cows ate considerable of the smutty hi r es . No had results followed, 
as witnessed by the gentleman himself and the osnrr of the place. 
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Mr. J. J. Jolliffe in the Drovers' Journal of February 7, 1902, says: 

1 have never had any bad result* from taut. I have watched the stock eat ear* that 
seemed 75 percent smut, and they devoured them apparently with a* much avidity as sound 
car*, never affecting the health or appetite in the least. 

We have seen cattle die in fields where there was no smut whatever on the stalks and 
aim in some fields that had previously been cleaned at good as one could clean them from 
this smut; Ihr cattle died in spite of this preeaution. Often the owner of the neighboring 
fields, in which large quantities of smut were found, did not believe this theory and allowed 
his cattle to run in the stalks promiscuously without suffering any losses. 

At the Illinois Experiment Station about sixty jHiuiids of corn snuit were 
fed to a grade Jersey steer, with grain anti hay as follows: 

From December 13, 18*9, to January 2, 1890. 120 pounds of grain, 105 pounds of hay, 
20 pounds of smut, and 371 pounds of water were given. From January 2 to January 24, 
1890, 176 pounds of grain, 1J5 pounds of bay. and 39 pounds of smut Wore fed and 366 
pounda of water given. When the experiment was begun, December 13, 1889, the steer 
weighed S60 pounds. January 2, 1890, he weighed SSI pounds, and Januaiy 24. 555 pounds. 
No evidence of disease was discovered. 

Dr. Kilbornc records two experiments to test the effects of corn smut. 
In the first case the smut used came from a field in which several animals had 
died within five days after they had been turned into it. Throe two-ycar-old 
steers were fed exclusively on smut-laden stalks ami free smut mixed with a 
small quantity of a mixture of corn meal ami wheat bran, for seven days with- 
out ill effects. He concludes: "It is safe to say that these animals consumed 
a much greater quantity of smut than the animals which died in the fields.” 
In the second case, two heifers were fed in addition to corn and hay. sixteen 
quarts of smut morning and evening for sixteen and a half days. This feeding 
continued for several months. The animals appeared healthy at the termination 
of the experiment. 

Dr. N. S. Mayo records the experience of a farmer near Manhattan, who 
gathered the smut front the field and placed it within an enclosure. The cattle 
broke into the enclosure one night where the smutty corn was thrown and ate 
ull they wished, but no injurious effects were observed. 

Usiihgo air hoc (Per*.) Jens. Oat Smut 

Sori found in the spikelets forming a dusty olive brown mass, usually 
destroying the whole of the inflorescence or only a part ; the spore mass at first 
covered by a membrane which later breaks, thus allowing for the scattering 
of the spores; spores olive brown, lighter csdorcd on one side, spherical to sub- 
spherical or somewhat angular, minutely roughened. 6-9 m in length. Spores 
germinate readily in water; infection takes place at the lime of germination 
of the oats. 

Distribution and hosts. Found wherever oats (Atrria saliva) is cultivated 
also on wild oats. (A. falua). 

Poisonous properties. Probably not any more injurious than corn smut. 
When present in large quantities it may produce a sore throat, because of 
irritation. This iact is mentioned by White. The following note from Dr. 
White refers to another species found upon grass: 

The inflammation affects almost exclusively (be lace and grnital*. It begin* upon the 
former with a violent itching hi about twenty-font bouts aftei contact with the reeds, which 
i« followed by a uniform redness, especially marked about the orifices, and swelling of the 
eyelids. The appearance of the patient strongly resembles that of erysipelas. Later small 
vesicles develop, terminating in persistent excoriations. 

Upon the male genitals it begin* alto with itching, followed by general swelling, with 
intense redness of the scrotum, and later by vesicles fil*ed with a yellow serum, terminating 
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in persistent ar.«I very painful ermions. Tke penis is eornrtimes affected, producing an 
inflammatory phimosis. 

Delicate skins arc most easily affected, and a moist condition favors the action of the 
parasite. Similar effects were produced upon the skin of the rabbit, by applying to it 
after being shaved some of the fungus removed from the reeds. 

“After reading the above. I wrote to Prof. W. G. Fallow of Cambridge, our authority 
in crytogamic botany, with regard to the occurrence of this species in America, and received 
the following reply:” 

Your information about the poisonous character of UstiUgo hypodites is something quite 
new to me. I do not know of any reference to the subject in botanical hook*. The spores 
of Uslilagimrat are known to be at time* irritants when they reach the air-passage*, but 
they are not poisonous to handle. U. hrpodim. a specie* whose character* are not very 
well marked. I may say. has been found in two places in this country. J found it at 
Wood’s Holl, Mas*., on Pkragmtlei (reed). Ir was found by Curtii in North Carolina on 
<4rH»ifinnrid, the cane, and what i* probably the same species occur* in Iowa on a species of 
Stipa. The fungus may lie much more common in this country than is now supposed, as few 
person* have collected fungi of this order. 

Utlilago maydU. the corn-smut, grows upon our maiac. and U. legeinm attacks several 
of our grains, wheat, oats, barley, and our grasses; but I have never heard of their pro 
during any irrilativr action upon the skin.” 

Vstilago ttud, i (Jens.) Kell. & Sw. Barley Smut 

Mycelium found in spikdets forming a dusty olive hrotvn spore mass, pro- 
tected by a thin membrane which soon becomes ruptured and allows for the 
dispersal of the spores. Spores lighter colored on one side, minutely roughened, 
spherical, subspherical or elongated ; S-9 * in length. Infection probably takes 
place at the time of flowering of barley. 

Poisonous properties. Like the preceding. Uslihgo Hordei, found upon 
barley, differs front the species described because of an adhering purple black 
spore mass covered permanently by the lower parts of the glumes. 

Distribution and hosts. Found wherever barley is cultivated in Europe and 
North America. 

L'jlilago 1 rilici (Pcrs.) Jcnv Wheat Smut 

Spore masses found in the spikelct* of the inflorescence forming black or 
olive brown mass; usually destroying the entire floral parts, and later spores 
arc scattered by the wind; spores usually spherical or nearly spherical or 
somewhat elongated, minutely roughened. 5-9 m in length. 

Distribution and hosts. Common upon wheat wherever cultivated in Eu- 
rope. Australia and North America ami South America. 

Poisonous properties. Probably injurious like the preceding smuts. 

Ustilago Pania-gLtuci (Wallr.) Wint. 

Sori in spikelets infecting all the spikes; spore masses enclosed by glumes, 
with a rather firm membrane; soon raptured, permitting the scattering of the 
spores ; spores dark brown, usually spherical or ovoid, occasionally elongated, 
rather prominently echinulatc. 10-14 *» in length. 

Distribution. Widely distributed in Europe and North America. One of 
the most common smuts wherever foxtail grows. 

Poisonous properties. It is supposed by some farmers to cause abortion 
but there is nothing to support this view. According to Professor Power it 
contains a small amount of ergotin. Possibly injurious like the other species 
of smut. 
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Fig. 57. Sr.int spore* of rations kind*. 1. Tall meadow 
oat smut ( Unilago frreniwn i). 2. Timothy mol < It. tlriae- 

t or mis). 3. Rye «raut (Ufttcyatia occulta I 4. Cheat smut 
< L'stilogo brotnizora). 5. Foxtail smut (f>*. negUcla). 6. Mil- 
iil Mtiut (6*. f~iaut itiuVri). 7. San clhtir smut (C !. Lnahi). 
X. 9. TOItlio germinating. 10. Secondary spores from canid- 
ia. II, 12. Urotytiis spores tffminiir«. 13, 14. Mycelium 
of same. F. Suckers nr taustoria. h. Ilyp'fiae passing from 
err leaf to another. P-14 after Wolff. 
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Mr. W. A. Kelly informs me that the smartweed smut ( Ustilago utriculosa) 
often produces severe irritation of the hands when corn is husked. 

TI1XETIACCAE. Schrdt 

Mycelium becoming gelatinized in the tissues ; the promycelium gives rise to 
the terminal cluster of elongated sporidia which fuse or do not fuse in pairs, 
producing secondary sporidia which may be alike or unlike, or the sporidia 
germinate directly into infection threads. About 150 species, of which Tilletia 
is the most important genus; aside from the two species described below one 
species, T. secalis is found upon rye, T. hordei upon barley,, etc., Neovossia 
Iowensis on Phragmites communis, Urocystis occulta on rye. Urocystis agropyri 
upon quack grass, and Entyloma ranunculi upon anemone. 




Kilt. S*. Wheat Bum iT.ilrua fertrms). Ai ike tell, a t*»«dlr** variety with bunt 
kerne'.*. At the rifbt, a bearded variety with bent kernel*. Fr**m U. S. Dept. Agfl. 

TiiUtia. Tul. Bunt 

Sori In various parts of the plant, usually in the ovaries, forming a dusty 
spore mass; spores 1-celled, formed, singly in the ends of the mycelial threads, 
promycelium of germinating spore short with a terminal cluster of elongated 
sporidia. 53 species are reported for the genus. 

Tilletia f oelens <B. & C) Trcl. Stinking Smut or Bunt 

Sori in the ovaries, wheat glumes more or less spreading; spores light to 
dark brown, oblong or sub-spherical, or spherical or sometimes irregular, 
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16-20 tt in diameter ; bad odor just bciore maturity and retaining the odor even 
in stored gram. 

Distribution and hosts. Common in eastern North America, also in Canada 
and Manitoba. 

Poisonous properties. It produces a had odor when it occurs in flour and 
also gives the same a dark color and makes it unsalable. 

Tillelia Trilici (Bjerk.) Wint. Wheat Bunt 

Sori in the ovaries of wheat ovate or oblong, glumes spreading; spores 
chiefly spherical or sub-spherical; 16-22 in diameter, light to dark brown 
with winged reticulations. Infection oi this and the preceding smut occurs 
at the time of germination of wheat, hence all of the stalks growing from the 
single wheat kernel become infected, mycelium growing upward with the growth 
of the plant. 

Distribution and hosts. Common upon wheat wherever cultivated. Re- 
ported as destructive and abundant in Michigan. Montana, and Kansas. 

Poisonous properties. Same as in the preceding species. 

Eubatidii 

Conidiophorcs with true basidia; reproduction generally asexual, sexual in 
some cases through the fusion of nuclei; spores cut off from the ends of the 
threads or lionir on little stcriginata. The group is divided into two divisions 
according to the form of the basidia: Protabatidiomy cries, the rusts and gela- 
tinous fungi; A ulobasidiomycetes, toad stools, mushrooms, and puff halls. 




Fig. 59. The Gelatinous Fungi. TremcUinece. I, Trrmtlla on wood. # 2. 

Crosji section through hyrarmum, b — Basxlia, c — Conklin, sp — BafidiovpnT«, x 450. 3, Erxdic i t 
truntata. 4. Tremeliodon f^conm. 5 . Ba»id.a uf the wmc x 560. 1*3 after Brefcld. 
4-5 after Mueller. 
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PROTOBASIDIOMYCETES 

Parasitic or saprophytic plants; basidia with longitudinal or cross septa; 
mycelium septate, branched, either in the interior of the plant as parasites or 
ramifying the substratum ; spores various. The following types occur : sper- 
matia, accidiospores, uredosporcs, tclcutospores, and sporidia; the spernmtia 
arc always accompanied by other spores, generally with the accidiospores ; the 
accidiospores are 1-ccllcd and occur in cups; the uredosporcs arc 1 -celled, occur 
in a powdery mass, and germinate immediately; tclcutospores arise from the 
same mycelium that produces the uredosporcs, one or more cells, on germina- 
tion they produce a promycclium that bears the sporidia. This group contains 
the following families: lindophyllaceat with a fungus parasitic on the leaves 
of spurge, stonecrop and house-leek ; lltlampsorocear including several important 
economic fungi; Puccinutceoe containing a large number of genera; the Auri- 
culariaceae, gelatinous fungi common on decaying wood. 

MCLAMKOIACSAC 

Tcleutosori forming incrustations on the surface of leaves; uredosori 
powdery; aecidia without pscudoperidium (Caeoma) or with well developed 




Fig. 60 . Urfdimett. Tcleutosporet of different 
genera germinating. By germination originate the 
promycelia which divide into cells, each of 
which produce* a couidium. 1. L’rcmvces Pabat * 
460. 2. Tripkragmium UlmantU x 3>0. 3. MW- 

amptor* beluhna x 370 . 4 . PbroeaiHium Rubi x 

370. I — Teleu toipore ; tp— Cooidium. Alter Tulasne. 
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pscudopcridium ; uredospores 1 -celled occurring singly or in groups with or 
without pseudopcridium; paraphyses present, teleutospores I-4-celled, closely or 
loosely united in the plant underneath the epidermis; Calypiospora Gocpperliana 
occurs upon the huckleberry and blueberry. (Vaccinium) connected with the 
/ lecidium columnare, a very troublesome parasite upon Abies. The Melampsoro 
populina occurs on the cotton-wood, the cotton-wood rust forming red sori on 
the leaf of the cotton-wood, with waxy incrustations. The other troublesome 
parasite, the Chrysomyxa Rhododendri occurs upon Rhododendrum. There are 
about ICO species in the family. 

Coleosporium. Lev. 

Teleutosori forming flat waxy masses in the leaf; tdeutospores composed 
of several vertical cells enclosed in a thick transparent membrane; each cell 
germinates by a single undivided promycelium which produces at the end a 
single sporidium; uredosorus reddish or orange, powdery; spores spherical or 
sub-spherical, ovate, elliptical, obkmg or cylindrical, produced in basipetal chains. 
A small genus of 30 species. 

Coleosporium Solidagmis (Schw.) Thum. Golden Rod Rust 

Uredosori rounded, soon pulverulent and scattered, orange spores in short 
chains, spherical, oblong, or sub-cylindrical spiny, 20-35 x 15-20 m; the teleu- 
tosori at first orange, becoming red. flat often confluent forming waxy crusts; 
Tdeutospores cylindrical or somewhat clavate generally 4-cclled 60-70x15x25 m, 
occasionally longer. 

Distribution and hosts. Found in various Compositae. notably Solidago 
canadensis, S. serolina, etc., Vernonia noveboracensis and Sonchus. Occurs in 
both Europe and America. 

Poisonous properties. Suspected of being injurious to horses; possibly 
produces stomatitis. Referred to at length under Golden Rod. 

PUCCI XIACtAR 

Tdeutospores with a short or long pedicel; spores single or in groups; 
spores one or more celled; frequently interspersed with paraphyses; spore mass 
powdery or gelatinous; sporidia arising either from the promycelium or from 
a similar sterigma after segmentation of the spore contents; accidia with or 
without pseudoperidia; uredospores 1 -celled, arising from the conidiophorcs. 
Includes the Gymnosporangium macropus which produces its accidiutn stage 
on the apple and the teleutc stage on the red cedar, the cedar apple gall with 
its long gelatinous horn being characteristic; and various accidia connected 
with various rusts. Many species have a well marked alternation of generation, 
an aecidium on one host and the uredo and tdeutospores on another host. The 
Hemileia testatrix produces the coffee leaf disease of Asia, Phragtntdium sub- 
corlicum, the rose rust. This large family contains 1500 species. 

Recent investigations on the subject of the fertilization and reproduction 
in the rusts have been made by Profs. Olive, Blackman, Christman, Holden and 
Harper, and others. These studies seem to indicate lhat fertilization occurs, 
but that this fertilization is not, as was thought by the older writers, to be com- 
pared with that which occurs in some of the Ascomycetes. The older view 
was that the spermogonia were male organs and form a strictly morphological 
standpoint comparable to the structures of like character found in that group of 
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plants. Clements arranges the rusts with the Ascomycctcs. He considers that 
the apothccium is reduced.** 



Puccinia, Pers. Rust 

Teleutosori flat, usually powdery masses; teleutospores separate with pedi- 
cels, usually consisting of 2 cells, occasionally 1 -celled, or sometimes more than 
2 cells; the germ pore of the upper cell, at the apex, the lower cell with the 
germ pore placed laterally below the septum; the promycelium septate with 
several sporidia. The teleutospores germinate immediately in some species, in 
others after a period of rest. About 700 species. 

Puccinia gram inis. Pert. Common Grass Rust 

The accidiospores generally circular, thick swollen with reddish spots sur- 
rounding the infected area, yellow below; peridia cylindrical with whitish tom 
edges; spores suhglobose smooth orange yellow, IS- 25 u in diameter; spermo- 
gonia on the upper surface consisting of small black dots, uredosori orange red, 
linear but often confluent, forming long lines, powdery masses; spore elliptical, 
ovate or pyriform, cchinulatc, orange yellow 25-3K x 15-21) m; germ pores 2 
above the center on each side; teleutosori persistent; open, generally forming 
lines on the sheaths, stems and inflorescence; teleutospores fusiform clavate 
constricted in the middle generally smaller below the apex, thickened, rounded 
or pointed smooth chestnut brown 15-20x35-65 pedicels long and persistent. 

The life history of common grass rust is as follows: The common rust pro- 
duces three stages. One stage occurs in the barberry and is known as the 
cluster cup fungus. This stage makes its appearance in the northwest some 
time during the month of June, in the latitude of Ames, a little before the 
middle of the month. An examination of an affected leaf will show small black 
specks on the upper surface, surrounded by a yellow spot; this is known ns the 

• The Genera of Fungi. S. 98. 

•• Chri.tman in his studies (Bol. Gu. 19:767: Tran*. WU. Acad. Set. 15:517; not. 
Gas. 44:18.) of the common rone rent (FArag mtdiam ifrcienm) find, that the end. of 
the hypliae produce a terminal sterile cell and a lower fertile one: the fertile cell* fine In 
pair* with one another, the cell walla breaking down. The nuclei lie side by aide and 
divide, two of the daughter nuclei remaining in the lower part and two passing to the 
tipper part of the dividing cell. Then the upper portion become, .(-pirated by a Iran a* 
ver.e wall and become* the fir.t apoee mother cell The»e fusing cell, are approximately 
equal. Illackman (Ann. Hot. 18:723, See alto Ann. Bol 20:35.) in Id* itudir* of 
another species of the same genus. .tale* that the fertile or female cell contain* a larger 
nucleus and that the male tell i* reduced: that the hyphar which gave ri*e to an aecidium 
first cut off a aterile cell, and the cell below which at first only contain, a tingle nucleus 
becomes hinucleated hecauae of the passage of the nucleus from an adjoining cell. Suc- 
cessive division* of the nuclei occur and finally we have a chain of apore mother cells; 
each having a pair of nuclei. 

Or. Olive (Annate of Bot. 22:331. Bull S. Dak. Agtl. Ex. 81:119) who ha. made 
a clo.e careful study of Tripkngmimm ulmcrur come* to the conclusion that two fusing 
garnets as well a* their nuclei are approximately equal, and that the two garnets differ 
somewhat in time of development. "That the aptarently normal and regular occurence 
at the base of certain young aecidia of one to many multinuclratrd cell., points to the 
necessity of a brooder conception a. to the mode of development of the aeridium-cup than 
that held by either Blackman or Christman. While the part which these multintirleated 
cell* take in the development of the aecidium is as yet somewhat obscure, the evidence 
appear* to point to the conclusion that they are sporopnytic structures and that they result 
from the stimulated growth which followed sexual cell fusions. Should this prove true, 
it is obvious that the ‘fusion cell’ doe* not at once function as a 'basal cell’, at the bot- 
tom of each spore-row, a* maintained by Christman for this type of Rust. Further, the 
occurrence of occasioral instance* suggesting ‘nuclear migration.,’ undoubtedly of a lith- 
ological nature, hetneer. the rr.ultir.ucleated cells of Pmrnmia Ctriit-lmtrclalt, throw, doubt 
on the idea as to the normal origin of the binudeated condition in the aecidium-cup by 
this means." 

It may be of interest further to ‘tate that Holden and Harper (Tran*. Wis. Acad. 
Sci. 14:63.) have studied a species of Co’eospoeiunt and find that the fusion nucleus divides 
in a manner similar to that of higher plants. 
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Fir 62 . Some Rum. A, B. D. R. 
Puectnta gromin U. A. Aecidium or 
OtiMercup on Barberry; a accidium, 
m tpermogoma on upper aur (ace. B. 
Credo >porr«; 0 nnr-ccllrd, tcleuto- 
tporra iwocrllrd. C, Germination of 
uredo»|M>rr« thawing long lube. D. 
Connection of stem allowing two-celled 
tdeiitoeporc*. F. A trleutoaporc 
germinating with promycelial tube <fi) 
and aporidia <*£). F. Two-cclled 
trlrutovMirrB of Pntcinia cm’/mala on 
oat leaf. G. Telrutoiporea of Phrag- 
midium imeratsatum. All much en- 
larged. A and G after Lurraien. B- 
l> after Drltary. F. after Tulamc. 



spermogonial stage; the fla*k-shape<l bodies are called spermogonia and contain 
the spermatia which do not germinate; their function is not known. A sweetish 
fluid, which attracts insects, is frequently found in connection with these. 
Directly opposite the flask-shaped bodies arc small globular affairs, "cups," 
(aecidia), slightly irregular on the margins. Owing to their upward growth 
they rupture the epidermal cells, and finally the lining layer of cells of the cups 
also breaks, thus exposing a large number of 1 -celled spores borne in chains. 
These spores arise from short stalks contained at the base of these cups; the 
cluster cup spores are known as accidiosporcs and arc transported by the wind 
and other agencies, and have the power 16 germinate soon after maturity. When 
the proper host — a grass, such as bent grass, oats or wheat — appears, the germ 
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tube enters by way of the stomata, or the so-called breathing pores. The germ 
tubes produced by the spore of Aeeidmm berberidis are simple or branched, and 
in fourteen days usually give rise to the uredo spores, which occur in definite 
spots called sori. These spots occur in great numbers along the veins of the 
leaves. Before breaking open, the tissues of the leaf are somewhat paler at 
those places. The nourishment afforded by the host causes a vigorous mycel- 
ium to form, which soon collects in places, pushes the epidermis out, and an 
orange-colored pustule is formed which is known as the uredosorus. 

A section through a diseased sorus shows that an abundance oi the vegeta- 
tive mycelium grows between the cells oi the plant, and in some cases haustoria 
penetrate them. This pustule contains a large number of 1 -celled, round or 
elliptical, spiny, orange colored spores, the uredosporcs. The spores have two 
membranes, the outer exospore being provided with wart-like projections, while 
the inner endospore is provided with several pores through which the germ 
tube appears. These spores germinate in from tliree to four hours and can 
thus start a general infection. These spores, carried by the wind, rain or in- 
sects to another part of the same or another plant, germinate, the germ tubes 
branch and spread over the surface, but the tube cannot enter the host — a 
grass of some kind, such as wheat, oats or barley — unless it reaches the opening 
of the stoma, since it cannot bore through the epidermal cells. A single sorus 
contains hundreds of spores, and as a single plant may contain hundreds of 
pustules, it can readily be seen that rust must become quite general. 

The red rust stage is followed by the black rust stage, known as the 
tclcuto stage. The sori are brownish-black in color, and frequently occupy 
the same place that the uredo stage did. The spores are dark brown in color, 
two-celled and smooth, having attached to them a persistent stalk known as 
the pedicel. The teleutospores do not germinate till the following spring, when 
each cell produces a germ tube, the promycelium bearing lateral spores, nporidia. 
These sporidia, when in contact with the barberry leaf, enter by boring their 
way through the epidermal cells. 

The barberry cluster cup fungus, and its connection icnth common grass 
rust. It is not absolutely necessary for the common grass rust to have its first 
Stage on the barberry, yet experiment has shown beyond doubt that it docs 
occur on that plant. The theory has been advanced that appearing in one of 
its stages on the barberry gives the parasite new vigor. It is not improbable 
that in some places the mycelium or vegetative part of the fungus may be 
perennial in the tissues of grasses, as it is with many other fungi, probably 
this is true in southern localities. Beyond question this rust produces spores 
during the entire year in our southern states, and on the approach of early 
spring gradually moves northward. It may also lie mentioned that in the west 
this rust certainly does not appear before the cluster cup fungus on the barberry 
appears. It is usually eight or ten days later, and then appears to a limited ex- 
tent only. Rust often appears where barberry does not occur within hundreds of 
miles. This was especially noticeable during the early history of grain culture 
in the northwest. Rust follows a general infection. 

Distribution and hosts. This fungus has been found not only upon wheat 
but also upon several species of Bromus, T rise turn and Triticum spelta. Its 
distribution cannot be given because in most cases the P. rubigo-vera included 
this as well as the P. glumarum. It has been intimated above that the uredo- 
sporcs make their appearance on young germinating plants in the fall, but it 
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appears that the uredo spores are not common the following spring. The 
investigations of the authors quoted here indicate that not in a single case was 
it possible to produce uredospores in the spring from those of the autumn. 

H. L. Bolley, of Fargo, K. D., remarks in regard to several cluster 
cup fungi which occur on members of the Borage family: 

Several aecidia of unknown life history have been studied with reference to their 
relations to the red rust of Pttecinia rttbigo-vrra, many infection tests being made upon 
young wheat and oat plants, all with negative results. 

In this region Onoiomodimm Corolimianam bears very profusely an aecidium, which, 
because of its date of appearance, was worthy of suspicion; but tests enough were made 
to remove this notion. 

P. rubigo-vera as well as the common grass rust, is very destructive in 
England and Australia; but according to Wolf, is not so common in Germany. 
A few years ago Professor Arthur investigated the subject of wheat rust in 
Indiana and found that this species was much more destructive to wheat in that 
state than common grass rust. The same year, 1889. the writer found that this 
rust was much more common on wheat in Iowa. Carleton says he is confident 
that the orange-leaf rust (P. ntbigo-vrra) does very little if any damage to the 
grain in this country; that in all cases of serious damage to the grain by rust 
the black-stem ruat (P. gramxnis) is the real cause. In 1907, the leaf rust was 
very destructive to spring wheat in Iowa. 

Puccinks gluntarum, Schhiidt 

Aecidium unknown; the uredosori occur along the veins. The diseased 
leaf is frequently of irregular contour, color orange yellow, spores spherical, 
or short, elliptical, spiny. Tcleutosori, grayish, covered by the epidermis on 
the stalks and leaves, less frequently on the flowers. Sori divided into chambers, 




Fig. 63. Covered Rust of Wheat (Pttecinia 
ntbigo-vrra) from wild Barley, perhaps the same as 
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surrounded by paraphyscs. Spores with short pedicels, mostly club-shaped, 
unsymmctrical : apex somewhat truncate, or with one or two projections. 

Distribution. Common in Europe and probably also in this country; has 
usually been referred to as Puccini* rubigo-tera. in European mycological 
works, the arciditun of this fungus is said to be very common on common 
speedwell (l.ilhockcrmum arvense), /ichium i-ulgarc, and An chusa officinalis. 
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Fi*. 64. Form* of run on cereals. A. Common wheat runt. Pactinia rrominit on 
sheatli of wheat, winter spore* germinating It. The same. sporidia ip. C. Epidermis 
under surface of leaf with sporidium. ip. and grim tube. ». per rt rat ins the epidermis. D. 
Uredo«pore germinating after being in water 14 boors in E. Puceiaia rubigo-vtra germinat- 
ing. F. Puecinla gram mu. Both cells Karr germinated, a. sporidium germinating, magni- 
fied x 600. G. Crowned rust (/*. coronals) from oat leaf. G after Holley ; the remainder, 
DeBary. 
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Common speedwell is a very common weed in St. Louis and other parts of 
Missouri and southern Illinois, but so far as known, the aecidium has not 
been found on these weeds. 

Puccinia dispersa. Eriks, & Hen. 

This species of rust is apparently very common in Europe. There are 
three different stages. The aecidium stage produces circular or elongated, 
somewhat swollen, spots on the leaves, petioles and stem of several members 
of the borage family. The spores are between 20 to 30 b or 20 to .“V) b x 19 to 
22 m in diameter. The teleuto spores long remain covered by the epidermis. 
The sori are chambered, surrounded by numerous brown paraphyses; spores 
arc mostly club-shaped, un symmetrical and 40 to 50 n long. 

Puccinia toronalo. Cda. Crowned Rust 

The aecidium produces round or elongated spots with elongated, conspicu- 
ous aecidia; the spores from 18 to 25 b x 14 to 19 b; the u redo sori are long, 
confluent, mostly on the upper surface of the leaf; they are orange-colored, and 
arc soon exposed, each pustule containing a large number of 1 -celled sub- 
globose, roughened spores which are spherical or short -elliptical ; the uredo- 
sporcs are yellow, 20-52 b in diameter by 28-32 x 20-24 b. The tclcutospores 
remain covered by the epidermis, and in this respect they resemble the covered 
rust of wheat ( Puccinia glumarum). They usually occur on both sides of the 
leaf. The spores arc short-stalked, cuneate and more or less truncate above, 
crowned with several projecting horns. 

Distribution and hosts. Common wherever oats is cultivated and in several 
of its forms it occurs upon cultivated grasses. This is a well known destructive 
rust of oats and several other grasses and has received considerable attention 
from early mycologists. Klcbahn has recently described this rust under several 
distinct forms. The P. coronala daclylidis in a narrow sense includes the rust 
upon Dactylis glomerate or orchard grass, Feituca sylzvlico with aecidia on 
Rhamnus frangula and P. coronifera. 

Ericksson and Henning distribute these forms into P. coronala I, and P. cor- 
onala II. Historically this rust is of considerable importance, since Omclin 
was familiar with this disease in 1791. and described it as Aecidium Rhamni on 
Rhamnus. ‘The aecidium stage occurs on species of buckthorn ( Rhamnus ) 
especially (R. cathorlica and R. Frangula). In Iowa an aecidium is frequently 
found on a native buckthorn (R. ianccolata), but its connection with this host 
has not been studied. The aecidium attacks not only the leaves, but occurs 
on mid-vein, petiole, pedicels and flowers. As a result of the attacks, distorted 
leaves and flowers are produced. 

Puccinia sorghi. Schw. Maize Rust 

Uredo and teleutosori upon the leaves and bracts; the former small, light 
brown sori, soon rupturing the epidermis; teleutosori dark brown; the uredo- 
spores are 1-celled, round or more elongated and spiny; the stalk is detached; 
the spores measure 2J-38 x 20-26 ; teleutosori are elongated dark brown or 
black being broadly elliptical and 2-celled. 30-52 x 16-24 ; the apex may be 
thickened and somewhat pointed. These spores preserve their vitality for some 
time; but are dormant through the winter. In the spring each cell may germin- 
ate by producing a tube, known as the promycelium, which bears lateral bodies 
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known as sporidia. Acording to Dr. J. C. Arthur, it is undoubtedly connected 
with an aecidium on Oxalis comiculata. 

Distribution and hosts. Common wherever com is cultivated and according 
or Carelton, also upon teosinte. 



Fig. 66. Corn rust 
(Puecinia Sorghi) on 
corn. Winter spores. 



Uromyctt. Link. Clover Rust 

Aecidiospores in cup-like bodies with an evident paeudoperidium ; uredo- 
sori powdery; uredosoores 1-cellcd with several evident germ pores; teleutosori 
powdery; teleutosporcs 1-celled. separate, pedicellate, apex with a single germ 
pore; sporidia flattened on one side. About 250 species widely distributed. 
Many of the species produce serious diseases of cultivated plants, as Uromycts 
pisi upon the pea, the alfalfa rust, (t/. slriatut.) and the bean rust, ( V. ap- 
pendicuialus (Pers. Lev.) There are many other species found upon our wild 
plants. Some of these, when they occur upon forage plants, may cause mycotic 
stomatitis. 

Uromyctt Tnfolii. (Hedw.) Lev. 

Aecidia in circular areas of pale colored spots; pseudoperidia short, cylin- 
drical, flatfish; edges, whitish, tom; spores sub-globose or irregular, finely 
roughened, pale orange; 14-23 m in diameter; uredosori pale brown, round, 
scattered, surrounded by the torn epidermis; spores round or ovate, roughened; 
20-26x18-20 t* with 3 or 4 germ pores; color brown; teleutosori small round 
almost black; long covered by the epidermis; spores globose, elliptical or sub- 
pyriform occasionally with wart-like swellings on the summit 15-20x22-30 f; 
small dark brown in color; pedicels long. 

Distribution. Widely distributed upon various clovers, especially red clover 
and the white clover. So abundant is this fungus at times that the plants are 
covered with the brown dusty material. Miss Howell reports it as very severe 
in the state of New York at times. The writer commenting on this fungus 
some years ago. said : 

The fungus did not occur until August and only on the “rowen" or “aftermath.” 
I,ater it was found quite abundantly on the campus and College Farm. So severely did 
it attack some of the plants, especially the stems and leave*, that in touching the plants, 
the hands became coveted with brown spore*. 
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Pig. 67. Clover Rust. Vromytti Trifoiii. (Ilrdw.) Lev. 1. Arcidium sporra; above, 
two cluster cup« in which the aecidiuspores arc found. 2. White clover leaf allowing the 
distort inn* produced by the aecidiuin stage. 3. Ked clover leaf showing clusters of uredo 
■pores. 4. Uredo spore*. 5. Teleutu spores. 6. An uredo cluster more magnified than 
in 3. Pigs. 1, 2, and 3 after Misa Howell. Remainder by Miss King. 

How long the fungus has affected clover plants in this country and especially 
in Iowa is not known. 

Poisonous proftrlies. Clover nut has been suspected of being injurious 
to cattle. Dr. John R. Mohler of the Bureau of Animal Industry, writes as 
follows with reference to mycotic stomatitis: 

Several attempts have been made by the writer to determine the exact cause and also 
to transmit the disease to other animals by direct inoculation, but with negative results. 
Suspicion, however, has been directed by various observers to the Uromyce* and the red 
and black rusts that occur in clovers. These fungi cause very severe irritation of the 
lining membrane of the mouth, producing sometimes a catarrhal, at other times an aphthous, 
and occasionally an ulcerous stomatitis. 

Considerable irritation of the nose and throat is experienced when rusty 
oats and wheat are threshed. Virchow records a case of severe inflammation 
of the nose of an old lady in which he found a great deal of Puccinia grominis. 
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AUTOBASI DIOM YCETES 

The basidia of the hymenium more or less club-shaped. undivided ; sterig- 
niaia usually 4, occasionally 2. 6, or 8. coming from the apex of the basidium. 
The Dacryomycdineoe with long club-shaped basidia and two long sterigniata. 
Basidiospores large; spores divided before germination; includes the group 
Dacryomycetineae, and an unimportant group, the Exobasidiineae, or small 
gall parasites containing the Exobatxdium which occurs upon the cranberry and 
blueberry. The third group, HymeHomycrlineae, contains a number of poison- 
ous plants and will be treated more in detail. 

II YM EN'OM YCETI N E A E 

Mycelium of septate hyphae, loose or delicate in texture or made up into 
strands or hard masses; hymenium at the lime of spore formation free; the 
basidia form a definite layer or hymenium which may cover the whole surface 
of the fruiting body, or may be restricted to a definite portion; the fruit is 
made up of more or less closely compacted threads, hyphae, grown together, 
or it may be delicate and somewhat ephemeral ; the hymenium may be free 
or gymnocarpous or covered from the beginning; the covering is called the 
veil, which consists of a layer of threads extending from the margin of the 
cap to the Item, or the veil may envelop the entire plant; the volva is an 
envelope which in the young stage completely cover* the plant; at maturity it 
is left in the form of a cup at the base of the item or distributed from the 
cap to the base of the stem; the annulus is a ring around the stem formed by 




Fig. 69. ^ Cro-vs section of Bracket Fur.gj*. 
Pclyponu igniarius. A. Fungus threads, hyr.hac be* 
tween the pores. s. Hymenium surrounding the 
Dorcs; a number of basidia with spores. After 
Lucrsacn. 




Fig. 69 A. Mushroom {Agari- 
cms camf'cstris). To the left a ma- 
tured plant and rn the right a young 
jiant. (Strasburgcr, Noll, Schcnck 
and Schimpcr). 
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the inner or partial veil. Occasionally cystidia form in Coprinus; chlamydo- 
sporcs are seldom produced. 

POLVPORACEAE 

Hymenium usually below, porous, tubular, honey -combed, reticulate or of 
concentric plates; spores produced on the inner surface of the pores. A fam- 
ily consisting of 2300 species, of wide distribution. Some are edible like 
Boletus (Boletus edulis B. scober ) and others of this genus, as the Fistulina 
(Fistulina hepatica) also known as the vegetable beefsteak, and the Sulphur 
Polyporus (Polyporus sulphureus ) when young. Several members arc de- 
structive wound parasites of trees. Among these are Polystictus versicolor ; 
the common Bracket fungus ( Forties applanatus), and Trametes radiciperda 
found on the roots of conifers, and producing death. The dry rot fungus, 
Merultus lacrymans, is widely distributed and destructive to buildings. 

Boletus. Dill Boletus 

Soft or fleshy, the stratum of the tubes on the lower surface of the cap 
easily separated. They are nearly all found growing on the ground and have 
the stem attached centrally to the cap. Quite a number of species are edible, 
some are bitter and some are poisonous. A small genus of 2fX) species found 
both in Europe and North America. The Boletus edulis. according to European 
authority, is one of the most desirable of edible fungi. Professor Atkinson 
lists this as one of the edible North American species. The B. scaber, also a 
North American species, is according to Professor Peck, first class, but several 
species arc poisonous and bitter. The B. luridus is regarded as poisonous. 
The fact that a species turns blue when the plant is cut, should not be 
regarded as indicative of its poisonous qualities, for this is due to the oxida- 
tion process of the fat in contact with the air. 

Boletus felleus. Bull 

Plleui fleshy, convex above, glabrous o» nearly so, grayish-brown, huff-brown, reddish- 
brown or tawny, flesh, white, taste bitter; tnbes long, convex in the mass In mature 
plants, at first whitish, becoming pate flesh color; stem equal or tapering upwnrda, usually 
reticulated at the top only, rarely wholly retkulatcd. commonty a little paler than the 
pileua; sporea oblong-fusiform. pinkish. .0005 to .0007 inch Ion*. 

Distribution. Widely distributed in woods and open places; found upon 
decayed stumps. 

Poisonous properties. Prof Peck says: 

The Bitter boletus takes its name from ike bitter flavor which it* flesh i>er»i*trntly 
maintains. It is a common species, and one easily recognized by its reticulated stem and 
flesh-colored tubes taken in connection wkb ita bitter taste. 

The cap is rather thick, dry and smooth, but quite variable in color. This is generally 
some shade of brown tinged with red or yellow. The flr»h is white, hut when cut or 
broken and exposed to the air it sometimes assumes a pinkish tint. 

The mass of tubes is generally somewhat convex in tbc mature plant, though it may 
be plane in the young plant. This also sometimes assumes a pinkish stain when bruised. 

The stem varies greatly in length and thickness, and is sometimes crooked and deformed. 
It is usually reticulated at' the top only. 

The taste of the flesh in this Boletus, as well a* in many species of Lactarius and 
Russula, is an important aid in the specific identification. In tasting fungi for this pur- 
pose care should be taken to select only fresh, sound specimens, and the part tasted should 
not be swallowed. 

Mr. Hurd states that this species is not poisonous. No amount of cooking 
according to this author, will destroy the bitter flavor. 
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Bolttus salanus. Lenr 

Pileus large, yellowish-brown on its upper surface; lower surface blood- 
red at first, later becoming orange red; stalk yellow to reddish-purple with red 
reticulate markings; spores brownish ovate. Rank and unpleasant taste. 

Distribution. In Europe and North America. 

Poisonous proptrlies. Said to be extremely poisonous. The B. turidus 
along with several poisonous species is eaten in Northern Russia. Ford states 
that these spedes may occasionally be the cause of transient disturbances in 
man and may occasionally cause fatal intoxication. 

ACAUCACCAg 

Pileus generally expanded, stipe generally with central attachment, or 
nearly so, lateral, or sessile; gills simple or branched or anastomosing usually 
on the lower surface; lamellae folded or veined, radiating from the point of 
attachment ; lamellae bear the hasidia which in turn bear the four spores or 
rarely two. cystidia often present. A large order separated chiefly by the color 
of the spores. The Mtlanotporeat have their spores brown, purplish brown 
or black; in the Ochrosporcae spores are yelkiwish brown or rusty brown; in 
the Rhodosporeae, spores are rosy pink; in the Isueosporeae, spores are white, 
whitish or pale yellow. Many species of the family, like the cultivated mush- 
room, (Ayaricus tampestris), the field mushroom, (Agorieus arvrnsis), the 
shnggy-mane (Coprinus romalus, Fr.), Lepiota procera, and others, are edible. 
The Roeitts gongylophor.1 of Southern Brazil, is cultivated by the leaf cutting 
ants for food. No invariable rule can be laid down for the poisonous species. 
Many of the !*u(osporta< are edible, but many are deadly poisonous. A few 
of the poisonous species are described later. 

Amanita. Pers. Amanita 

The young plants covered by a membrane which in the button stage is 
more or less free with the surface of the pileus: later when the stem elongates 
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the volva is ruptured; stipe fleshy: volva and annulus present. 

In some species the remains of the ruptured volva persist, forming a kind 
of cup or sheath. In others they occur in the form of small scales or warts on 
the cap. 




Amanita mnscario. L Fly amanita. Fly agaric 

Pileus nearly flat at maturity, warty, slightly striate on the margins, yellow 
to orange red, cap 3-8 inches broad; gills white or nearly so: stem 4-6 inches 
long, l /i inch in thickness, cylindrical, hollow, bulbous thickened at the base, 
which is more or less scaly from the fragments of the ruptured volva; spore 
broadly elliptical, white. Dr. Farlow gives the following excellent description 
of this fungus: 

The fly agaric { Amanita mv/rorio), so called because decoctions of it are used for 
killing flics. Is in most p!aces. at least in the northern and eastern parts of the country, 
a common species— often a good deal more abundant than the common mushroom. It is 
found during the summer along roadsides, on the borders of fields, and especially in groves 
of coniferous trees. It prefer* a poor soil, of gravelly or sandy character . and occurs only 
exceptionally in the grassy postures preferred by the common mushroom. It grows singly 
and not in groups, and attains a large siie, being one of the most striking toadstools. It 
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differs iron tbc ronnon mushroom in htriof gills which are always whk*. never pink or 
purple, aad in baring a hollow Mem which is bulbous at the bntc and clothed with irregular, 
fringy icalea on all the lower part. The pileus varies In color from a brilliant yellow to 
orange and a deep red. the yellow and orange being more frequent than tbe red. The 
aurface is polisbed and has scattered over it a larger or emallcr number of prominent, 
angulsr, wsrty scales, which can be eeaily scraped off. The gills and stalk are white, and 
there is a large membranous I collar, which bangs down from the upper part of tbe stem. 
The general' appearance together with tbe color of tbe pileus snd gill* noted above, arc 
such that it Is difficult to conceive bow anyone who has ever seen s common mushroom or 
read a description of one could mistake Hus fly agaric for tbe mushroom. Nevertheless, in 
tbe writer's experience, no fungus la so often collected by mistake on tbe supposition that 
it is the common mushroom, and it is to tbe fly agaric that recent cases of poisoning in 
Washington. D. C.. were due. 

Distribution. Widely distributed in Europe and North America. Professor 
Covillc, in speaking of this species after the death of Count Achilles de Vecchj, 
and Chung Yu Ting, says: 

The fly amanita it one of the largest, handsomest, and most dangerous of our mush- 
rooms, and la the one whose character hat been the most fully studied of all the poisoning 
■peeks. It is abundant shout Washington in tbe fall, growing in pine woods, a favorite 
situation in these woods being the vicinity of abatxfcned hog Wd*. The specimens that 
caused the death of Count de Vcttfaj came from a pine wood about a mile weal of Port 
Myer. between Balls Crossroads, snd Columbia Pike. 

Poisonous properties. The chief active poisonous principle of the fly 
amanita ii an alkaloid called musearin. hut other poisonous substance*, the 
chemical nature of which i» not yet fully known, also occur in the plant. 

Professor Atkinson, in discussing the Toxicology of the specie*, says as 
follows : 

The substance. CMim. is of wide occurrence in tbc animal and vegetable kingdom#. 
It has been isolated from Amtamite as nwis. A. rtubrrint, Refwar Zsnisi, and HehtlU 
riemltmlo. It It not very loate. hat on aniting with oxygen it passes nrrr to muieartm. 
According to Robert the substance formed from rhoh'a on the decay of the mushroom* 
containing it is not mtueurim hut a very closely related allmloid. mrun'm. This transforms- 
tlon of a comp* ''•lively hartttleia alkaloid to an extremely deadly one limply by the partial 
decay of the plant in which the former it normally found, emphasises very much the wisdom 
of rejecting for table use all specimens which are not entirely fresh. This advice applies 
to all kinds of mushrooms, and to worm-eaten and otherwise injured, as well as decayed 
ones. .Vrxrix is almost identical In iu physiological effects with museum* which is described 
below. 

Muacarin is the most important beesiwe the amt dangerous alkaloid found in the mush 
rooms. It is most abundant in Amomra mmitaris. It l* also found in considerable quantity 
in Ameniie pantkerimo. and to leaver. but Mill very dangerous extent in Botrim tuHdui and 
RmmUi tmetito. It is quite probably identical with bulbon*. isolated from Amonila pkat- 
loidtt by Boudier. Mmeearin is an extremely violent poison. .003 to .OOS of • gram (.M 
grain) being a very dangerous dose for a man. Like other constituents of mushrooms, the 
amount of mMcarin present varies very greatly with varying conditions of soil snd climate. 
This, Indeed, may account for the fact that Bolrtus InWdnr is regarded at tn edible mush- 
room in certain parts of Europe, tbe environment being such that little or no m*jcerin 
it developed. 

Case* of Mushroom poisoning are frequent in some countries. Gaillard 
estimated the number of deaths in France at about 100 cases. Among the 
Americans deaths are not so numerous, although Palmer of Boston, hat found 
33 cases with 4 deaths. 

Inoko of Japan, reports 481 cases in 8 years. The peasants of the Caucasus 
prepare an intoxicating beverage from Amanita muse aria from which many 
individual* die. 

Musearin acts on tbe nerve centers, bet cases seldom terminate fatally. 
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Helvetia esculento owes its toxicty to hehellic add C 1B H Jt) 0 7 . Very few deaths 
have been reported in recent years. 

According to Robert, Amanita muscaria contains, besides cholin and 
muscarin, a third alkaloid, fungus atropin, ( pils-atropin ) ; this alkaloid, like 
ordinary atropin, neutralizes to a greater or less extent the muscarin. The 
amount of pih-atropin present varies, as other constituents of mushrooms vary, 
with varying conditions of soil, climate, etc., and it may be that in those 
localities where the Amanita muscaria is used for food the conditions are 
favorable lor a large production of pilz-atropin, which neutralizes the muscarin, 
thus making the plant harmless. Be this as it may. Amanita muscaria is deadly 
as ordinarily found. It is undoubtedly used quite largely as food in parts of 
France and Russia, and it has been eaten repeatedly in certain localities in these 
countries without harm. 

Ford suggests, on clinical grounds, that it may not be the only poison present 
because even when this drug is completely neutralized by its physiological anti- 
dote, atropin, the patient, who has eaten Amonita muscaria, sometimes dies.* 

The alkaloid muscarin, a tasteless alkaline substance with a tobacco-like 
odor, causes the contraction of pupils; amanitin C 5 H, B N0 B is an isomer of 
ckolin, nnd yields muscarin with nitric ackl and cetraric acid, C |0 H, t O |B 
Muscarin has been obtained synthetically from cholin. It docs not, however, 
produce quite the same symptoms. 

Amanita Frortiana. Peck 

Pileus convex to expanded, bright orange or yellow, warty, sometimes 
nearly or quite smooth, striate on the margin; lamellae white or tinged with 
yellow; stem white or yellowish, stuffed, bearing a slight, sometimes evanescent 
annulus, bulbous at the base, the bulb slightly margined by the volva; spores 
globose; 7.5-10 in diameter. From the character of the poisons it is quite dis- 
tinct from the A. muscaria. 

Distribution. New York to North Carolina. 

Poisonous properties. Professors Peck and Atkinson both list it as poison- 
ous. Ford found an hemolysin of low grade intensity. Heated extracts were 
without action upon animals. Schmiedcbcrg found a poison. 

Amanita phalloides. Fr. Death Cup 

Pileus smooth, fleshy, viscid, greenish, brown or olive to amber; cap 3-5 
inches broad, frequently free from remnant of volva; lamellae white; stem 
3-6 inches long, annulate; spores globose, white. Prof. Atkinson says: “The 
presence or absence of these scales on the cap depends entirely on the way in 
which the volva ruptures. When there is a clean rupture at the apex, the 
pileus is free from scales, but if portions of the apex of the volva are torn 
away they are apt to remain on the cap. 

Dr. Farlow gives the following excellent description of this fungus : 

It is rather common and grows singly in woods and on the borders ot fields, rarely ap- 
pearing in lawns, and is not preeminently an inhabitant of grassy pastures, like the mush- 
room. .It prefers a damper and less sandy soil than that chosen by the fly agaric. The 
pileus is often a shining white, but may be of any shade, from a pale dull yellow to olive, 
and when wet is more slimy than the mushroom or the fly agaric. It has no distinct scales 
and only occasionally a few membranous patches on the pilens. The gills and stalk are 

• ScL JO - . 97-108 
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while, and the lalier ha* a large ring like the fly agaric, and i* hollow, or. when young, is 
loosely filled with cottony thread*, which aoon disappear. The ha*c of the atalk differ* front 
that of the fly agaric in being more bulbous and in having the upper yort of the bulb bor- 
dered by a sac-like membrane, called the volva. The volva i* often of con*iderable size, but 
more frequently it i* reduced to a membranous rim. In this specie* the stalk i* longer 
and slenderer in proportion to the diameter of the pileus than in either the fly agaric or the 
common mushroom, and i« buried rather deep in the *oit or dead learcs, so that it often 
happen* that the bulb is broken off and left behind when the fungus is gathered. 

The following differences between the edible and two poisonous species are 

noted by Dr. Farlow: 

(1) The common mushroom ha* a pileus which is not covered with wart-like scales; 
gills which are brownish purple when mature; a nearly cylindrical stalk, which is not hoi- 
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low, with a ring near the middle, and without a bulbous base sheathed by a membrane or 
by scales. 

(2) The fly agaric has a p ileus marked with prominent warts; gills always white; a 
stalk, with a large ring around the upper part, and hollow or cottony inside, but solid 
at the base, where it is bulboua and scaly. 

(3> The deadly agaric has a pileus without distinct warts; gills which are always white, 
and a hollow stalk, with a large ring, and a prominent bulb at the base, whose upper margin 
is membranous or bag-like. 

(4) Other minor point* of difference are the different place* in which these species 
grow, anti also the colors, which, although they vary in each rase, arc brilliant yellow or 
red in the fly agaric, white varying to pale olive in the deadly agaric, and white usually 
tinged with a little brown in the mushroom. 

(5) A word should be said as to the site and proportions of the pileus and stalk in 
these three species. In the mushroom the pileus averages from 3 to 4 inches in breadth, 
and the stalk ia generally shorter than the breadth of the pi'.eus and comparatively stout. 
The pileus remains convex for a long time, and does not become quite flat-topped until old. 
The substance is firm and solid. In the fly agaric the pileus. at first oval and convex, 
soon becomes flat and attains a breadth of 6 to 8 inches and sometimes more. The stalk has 
a length equal to or alightly exceeding the breadth of the pileus, and is comparatively alen- 
derer than ia the common mushroom, but nevertheless rather stout. The substance is lest 
firm than in the common mushroom. 

(6) The pileus of the deadly agaric is thinner than that of the common mushroom, 
and from being rather bell-shaped when young, becomes gradually flat-lopped with the center 
a little raised. In breadth it it intermediate between the two preceding species. The stalk 
usualy is longer than the breadth of the pileus. and the habit ia slenderer than in the two pre- 
ceding specie*. All three specie* are pleasant to the taste, which shows that one cannot Infer 
that a species is not poisonous because the taste is agreeable. The fly agaric ha* scarcely 
any odor. The two other specie* have certain odor* of their own. but they can not he 
described. 

Distribution. Widely distributed in Europe and North America in woods, 
groves and pasture*. 

Poisonous properlits. Professor Peck say*: 

The Poison amanita la very variable in the color of the cap. and yet is so definite in 
its structural character* that only the most careless observer would he likely to confuse 
It with any other species. There is. however, a sort of deceptive character about it. It 
is very neat and attractive In its appearance and look* at if it might be good enough to 
cat. This appearance is fortified by the absence of any decidedly unpleasant odor or taste, 
but let bin* who would eat it beware, for probably there is not a more poisonous or 
dangerous species in our myeological flora. To cat it is to invite death. 

Professor Atkinson say*; 

Since the Amanita pkolloidu occur* usually in woods, or along borders of woods, there 
is little danger of confounding it with edible mushrooms collected in 1awn4 distant from 
the woods and In open fields. However, it docs occur in lawns bordering on woods, 
and in the summer of 1899 I found several of the white forms of this specie* in a lawn 
distant from thn wood*. This should cause beginne's and those not thoroughly familiar 
with the appearance of the plant to be extremely cautious against eating mushroom* simply 
because they were not collected in or near the wood*. Furthermore, sometimes the white 
form of the deadly amanita possesses a faint tinge of pink in the gills, which might lead 
the novice lo mistake it for common mushroom. The hulh of the deadly amanita is 
usually inserted quite deep in the soil or leaf mold, and specimens are often picked leaving 
the very important character of the volva in the ground, and then the plant might easily be 
taken for the common mushroom, or more likely for the smooth Lepiota < Ltpioto nantina), 
which is entirely white, the gill* only in age showing a faint pink tinge. It is very im- 
portant therefore, that, until one has such familiarity with these plants that they are easily 
recognized in the absence of some of these characters, the stem should be carefully dug 
from the *oil. In the case of the specimens of the deadly amanita growing in the lawn 
on the campus of Cornell University, the stems were sunk to three to four inches in 
tbc quite hard ground. 

The exact chemical nature of fhaDin, an extremely toxic substance, is not certainly 
known, but it is generally conceded to be of an albuminous nature. That it is an extremely 
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deadly poison is shown by ihe fact that 001 S grain per 2 lbs. weight of the animal ia 
a fatal dose for cat* and dogs. It is the active principle of tbe most deadly of all mush- 
rooms, the Amanita phalloidti , or death-cap fungus. We <)uote again from Mr. Chesnut'a 
account of pkaltin and iu treatment: “Tbe fundamental injury is not due, as in the case 
of rouscarin, to a paralysis of the nerves controlling the action of the heart, but to a 
direct effect on tho blood corpuscles. These are quickly dissolved by phalkn, the blood 
serum escaping from the blood vessels into the alimentary canal, and tbe whole system 
being rapidly drained of its vitality. No bad taste warns the victim, nor do the pre- 
liminary symptoms begin until nine to fourteen boars after the poisonous mushrooms are 
eaten. There is then considerable abdominal pain and there may he cramps in the legs 
and other nervous phenomena, such as convulsions, and even lockjaw or other kinds of 
tetanic spasms. The pulse is weak, the abdominal pain is ripadly fallowed by nausea, 
vomiting and extreme diarrhoea, the intestinal discharges assuming the ‘rice-waler' condition 
characteristic of cholera. The latter symptoms are persistently maintained, generally with- 
out loss of consciousness, until death ensues, which happens in from two to four days. 
There ia no known antidote by which the effects of phalkn can be counteracted. The un- 
digested material, if not already vomited, should, however, be removed from the stomach 
and intestines by methods similar to those given foe cases of poisoning by Amanita mtucaria." 

Prof. Chesnut, writing in regard to the poisonous effect of this species, 
says that: 

The phalli* spoken of is one of the toxalbumint. an extremely virulent poison found 
In poisonous animals especially the rattlesnake. These toxalbumins are allied to those found 
in diphtheria and other diseases produced by bacteria. 

Other species reported as poisonous or probably poisonous are A. flocco- 
cephala, and A. colhurnata. Ford has shown that A. spreta, and A. virosa, A. 
strobiliformis, A. chlorinosma, A. radicals. A. porphyria, and A. rubrscens are 
poisonous. The A. vena, a small spring form of A. phalloides, is also very 
poisonous. 

Ford reports nearly 200 deaths since 19C0 from this fungus in France, 
Germany, Italy, and England. Ford give* the pathological changes described 
by Maschka to be as follows: 

1. Lack of post mortem rigidity. 

2. Widening of the pupils. 

3. Failure of blood to coagulate and a chcrry-rcd color. 

4. Ecchymoses and hemorrhages in the serous membranes and parenchy- 
matous organs. 

5. Dilation of the bladder with urine. 

Studor, Sabli and Schoren found extensive necrotic and fatly changes in 
liver, kidney, heart and voluntary muscles. The amount of fat in the liver 
is nearly as great as in phosphorous poisoning. 

Clinical symptoms. Often latent period of from 6 to 12 hours during 
which the victims remain quite well. They arc suddenly seized with terrible 
abdominal pain, excessive vomiting and thirst. Diarrhoea may set in with 
mucous bloody stools, or there may he constipation. The paroxysm of pain 
may be so severe as to result in a peculiar hipprncratic facies. The patients 
rapidly lose strength. In 3 to 4 days in children and 6 to 8 days in adults, 
coma develops, from which the patients cannot he aroused. Cyanosis and 
lowered temperature precedes the fatal exit. Ocular symptoms and convulsions 
do not ordinarily occur, but convulsions may be present on a terminal event. 
The mortality varies from ft) to ICO per cent. 

Robert obtained from A. phalloides a substance with marked hemolytic 
action, the dried extract dissolving ox blood 1 to 125,000. To this extract he 
gave the name phallin, which he considered a toxalbnmin. 
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Later this author* found what he thought was a poisonous alkaloid, "that 
all typical forms contained an alcohol soluble poison that phallin was 
occasionally absent. 

Ford found that the extract of the fungus is a powerful hemolytic agent 
and quickly destroys the erythrocytes of guinea pig. fowl, pigeon, dog, goat, 
and man. This takes place at 37 degrees C.. slower at lower temperatures. 
The corpuscles of sheep, beef, and swine are resist cnt. Raw and boiled milk 
act as an antidote — they are antihemolysins. Animals may be immunized by 
using non-lethal doses. 

Since the above has been written there have come to hand several recent 
papers by Dr. W. W. Ford.' who states that he found muscarin in several 
"yellow Amanitas" found in New York and Massachusetts. The aqueous ex- 
tract of Amanita mujearia first agglutinated and then slowly dissolved blood 
corpuscles. The agglutinin was heat resistant. The extracts produced hemolysis. 
The agglutinin is a glucoside. The Amanita solitaria also contains an agglutinin. 
The Amanita frostiana * contains a moderately hemolytic substance and free 
from resistant toxin and muscarin. By the same author the poisonous nature of 
ft number of species is reported as follows. The A, phalloides produces 
a chronic intoxication in guinea pig, the animal dying in twenty-five days. The 
lesion is typical for amanita toxin. It is hemolytic for rabbit's corpuscles, in 
n dilution of 1-20. The poison from A. virosa ha* a hemolytic strength of 1-200 
in two hours and in dilution 1-100 at the end of 24 hours, and when heated to 
60" C. Kills guinea pigs in twenty-four hours, with signs of acute intoxication. 
The A. spreta contains hemolysin and toxin but in rather a low degree. It 
should be classed with the deadly poisonous mushrooms. The A. porphyria, A. 
slrobiliformis, A. rodicata and A. cMorinotma are all poisonous and contain a 
heat resistant substance which induces in animals a chronic intoxication ; the A. 
viltadini and A, rubeserns should also be included according to Kobcrt.J 

Dr. Ford in speaking of the poison in A. phalloides says: 

"In n series of investigations published from the John Hopkins University it has now 
been shown that Amanita pkaUoiJti contain two poisons which for the *ake of clearness 
wo speak of aa the aa.anila-to«in.« The hemolysin is probably the same hemolytic substance 
which Kohert had in hia preparation of phallin and the toxin is possibly identical with 
Robert’s second poison. The hemolysin was foand in every specimen of Amanita phalloidtt 
which has thus far been examined, and when obtained front the tresh plant Is the most 
powerful hemolysin ol vegetable origin known. Drs. Abel and Ford ft have shown that all 
coagulsblo proteid can he removed from this substance by uranyl acetate in alkaline solutions 
ami by freshly prepared metaphospboric acid, and when thus freed from proteid it continues 
to act upon blood corpuscles and give* the reaction of a glucoside containing a pentose. We 
have recently « developed a method for the isolation and purification of this glucoside which 
has an activity of 1-300,000 in the pare state. Since its sensitiveness to heat and the di- 
gestive ferments the hemolysin is precluded from playing any important role in human intoxi- 
cation. We arc inclined to believe that the amanita-toxin is the active principle, and 
Schlcsingor and I T have shown that this poison can be isolated by certain well-defined 
methods. It also is one of the powerful organic poison*, four-tenths of a milligram killing 

* Sitzungsb. Naturforscher.den Gesellsch Rostock 1899:26. Statement from Prof. Ford. 

1 The distribution of Poisons in Amanita*. The Jour, of Pharma, and Kpt. Therapeutic*. 



Notes on the Amanita-Toxin. Ford and Prouty. The Jour, of Pharra. and Expt. 
Therapeutics. 1:389. 

2 Jour. Inf. Pis. 4:437. 

3 Lehrbuoh des. Intoxilcatioacn. Ed. 2. 617. 

4 Ford. Jour. Expt. Med. 8:4J7, May 26. 1936. 

ft Abel and Ford: Jour. BioL Chetn. 11:273, Tar. 1907. 

n Abel and Ford: Arch. f. Exp. Path. c. Phancakol. Supplement-Band Scbmeideberg 
7 Schlesingcr and Ford: Jour. Biol. Chem. 3:279, Sept. 1907. 
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& ffuinca-pi* in twenty-four hours. Th« amanita toxin contains no proteid, docs not respond 
to any alkaloids! reagent*, and on fusion with potassium hydrate gives off idol and pyrol. 
At first thought to be a cor.gugate sulphate, I hare recently found tn association with Mr. 
Prouty that this opinion is incorrect. We hope to ascertain the more exact characterization 
of this poison shortly.*' 

Lepioto. Fr. Lepiota Toadstool 

Plant with fleshy stem which can easily be separated from the cap; gills 
usually free from the stem; in some species the top of the cap breaks from 
the scales which adhere; volva absent. A small genus widely distributed. 
Some species are edible; L. procera is said to be excellent as food. 

L. A/ organi. Pk. 

A large fleshy plant, sometimes a foot across the cap, with a thick stout 
stem and a ring removed a little distance from the gills; the pileus, when 
fully expanded, whitish, with dark scales; the spores and gills greenish. 

Distribution, From Ohio southward and westward in grassy places, some- 
times forming large fairy rings. 

Poisonous properties. This plant is quite harmless to some people, hut to 
others it causes very unpleasant symptoms. It should be eaten with caution. 

Russula. Pers. Russula 

Cap red, purple, violet, pink, bine, yellow, or green; pileus fleshy, convex, 
readily expanded and at length depressed; stem brittle, stout and smooth, 
spongy within and confluent with the cap. 

Russula emeliea. Fr. 

Pileus fleshy, quite viscid, expanded, polished, shining, oval or bell-shaped 
when young, rose-red to yellow or even purple: margin furrowed, flesh white; 
gills free, equal, broad, distinct and white; stems stout, solid, or occasionally 
spongy ; spores spherical. 

Distribution. Widely distributed in North America. Found in pastures 
and under trees. Readily distinguished by viscid cap and color. Mr. Hand 
States that it is easily recognized by its acrid taste and free gills. 

Poisonous properties. Mr. Mcllvaine says that he has repeatedly eaten 
them and referred to a number of others who have also eaten them without 
any bad results, but Hand thinks that their acrid taste is against their use or 
rather cautions their use. Prof. Ford states that they cause profound gastro- 
intestinal disturbances, such as attacks of vomiting and diarrhoea, recovery only 
after thorough emptying of the stomach. 

Voharia. Fr. Volvaria 

Universal veil forming a perfect volva. separate from outer part of the 
pileus; stem readily separated irom pileus; gills free, at first white, then pink, 
and then reddish, and soft. 

Voharia bombyeina. (Pers.) Fr. 

This plant has a silky lustre; pileus is from 6 to 8 inches broad, globose, 
becoming bell-shaped, convex and somewhat umbonate; flesh white; gills crowd 
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cd and flesh colored; stem is 6 to 8 inches long, tapering upward; spores rosy, 
smooth in masses and elliptical; volva large and somewhat membranaceous. 

Poisonous properties. According to many authorities, this plant is edible, 
anil it is likely that this and many other species can he eaten without serious 
trouble, although Gillot,* states that several species of this genus have caused 
death when eaten, though nothing is known of poisonous principle. 

Inocybe Ft. 

In the genus Inocybe there is a universal veil which is hbrillosc in char- 
acter, and more or less closely joined with the cuticle of the pilcus, and the 
surface of the pilcus is therefore marked with fibrils or is more or less scaly. 
Sometimes the margin of the pileus possesses remnants of a veil which is quite 
prominent in a few species. The gills are adnate. or sinuate, rarely dccurrcnt, 
and in one species they arc free. It is thus seen that the species vary widely, 
and there may lie, after a careful study of the species, grounds for the separa- 
tion of the species into several genera. One of the most remarkable species is 
Inocybe echinola Roth. This plant is covered with a universal veil of a sooty 
color and powdery in nature. The gills are reddish purple, and the stem is of 
the same color, the spores on white paper of a faint purplish red color, 

Inocybe infida. 

This is slightly larger than Ponaeolus papilionaceus. with srmiorhicular cap 
surmounted by a prominent nipple, which is dark reddish-brown, while the rest 
of the upper surface is light tawny-brown. The upper surface also differs from 
that of the non- poisonous kind in being silky-scaly and shining. Thr lower sur- 
face differs in being much lighter, pale yellowish instead of brownish-black, 
and the spore-print is about the color of oak wood. 

Poisonous properties. Dr. William A. Murrill has recently contributed an 
account on the poisoning from Inocybe infido. a plant which closely resembles 
the Ponaeolus popilionaceus. It appears that Dr. Drilling of West Chester, who 
poisoned himself and other members of the family, describes the following 
symptoms: The fungi were gathered in the morning just before dinner. They 
were stewed and served on toast at one o’ck>ck; he ate about half a slice of 
toast with mushrooms, drank some tea. and ate one-half a stuffed egg, with 
lettuce and mayonnaise dressing and after dinner smoked onc-half a cigarette. 
Soon after he began to feel "queer.” then there followed a fullness in the head 
and a rapid heart action as if he had taken nitroglycerin, this was followed by 
a sweat, his clothing becoming wet. and at the same time there was no nausea 
or prostration; his mind became a little bit confused. He then washed out the 
stomach, took castor oil and before the oil operated there was pressure and 
almost pain in the lower bowel. By evening he was as well as ever except 
somewhat exhausted. It appears that four other persons were affected with 
disagreeable symptoms from the eating of the mushroom. 

Dr. Dcming says: “In my case the beating of the heart, fullness of the 
head and sweating were very marked, though 1 ate about half as much as the 
others." 

Dr. Murrill says that there is nothing to suggest an irritating poison and that 
it is probably not narcotic. 

• Elude medicate sur retnpowoncroent par les champignon*. Lyon. fcot). 
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PHALLINEAE 

Mycelium consists of branched strands matted together; from this is 
produced an oval body consisting of an outer wall, the peridium, and an 
inner peridium; between the two is a layer of gelatinous material; the outer 
portion of the oval body forms the volva; the central portion pushes through 
the peridium with a long cellular stalk, the upper one bearing the cap-shaped 
gleba ; the spores are brown on club-shaped basidia, surrounded by a mucilag- 
inous material giving off an offensive odor. This sub-order contains the 
Clalhraceae and Phallaceac. The Phallus impudicus and the Mulinus cani- 
iius have been regarded as suspicious. 

CLATHtACEAC 

Receptacle latticed or irregularly branched; gleba enclosed by the re- 
ceptacle. The following genera of this order arc known to occur in the 
United States, chiefly in the southern states: Clalhrus, PkaUogaster, Simblum, 
and / Inlhurus . Dr. Far low • is authority for the report from Gerald Mac- 
Carthy to the effect that in North Carolina hogs had been killed by eating 
Clalhrus columnalus which a correspondent. Mr. G. W. Lawrence found 
growing in oak woods near Fayetteville. The animals died within twelve or 
fifteen hours after eating the fungus. According to Gillot, hogs arc poisoned 
by these and by I’halloideac. 

r It ALL ACS AC 

Receptacle tubular or cylindrical with an external gleba. The common 
Stinkhorn Phallus impudicus has a thick hollow stalk of whitish color per- 
forated with pores; the upper part is honey -combed, resembling the morel. 
During the early stages, an egg-shaped body may be seen coming from a mass 
of white mycelium. The egg-shaped body i« more or less mucilaginous anti 
contains the stalk and gleba, the latter becomes exposed later. Flies, attracted 
by the carrion-like odor and mucilaginous material of the gleba, scatter the 
spores and, apparently, arc not poisoned. The fungus, however, is usually 
regarded as poisonous as are several related genera and species such as Mulinus 
a minus. The common Stinkhorn (P. impudi(us) was formerly used as a salve 
in gout. 

H Y M ENOGASTRI N F. A E 

This contains the family Hymenogastraceac.. The sub order Lycoperdincac 
includes two families, Tyloslumalaccoc and Lycopcrdoceae. 

LYCOPERDACKAe 

Fruiting bodies globular, oval or pear-shaped, solid and fleshy, often of 
great size; before maturity, a dense white mass of homogenous hyphae occurs; 
the fruit is surrounded by a peridium. in some cases double; the interior is 
made up of branched threads called the capilliiium, containing the spores; 
fruiting bodies break open in various ways at maturity. This group contains 
several interesting families. Many of the Ly copcrdaecae are well known; 
among these arc the Earth-star (Geaster), the Lycoperdon giganlcum and 

• Farlow, W. G. Poisonous Nsture of CUihrus column*'*!, not. Cm. 15:45-56. See 
also Haltted, B. D... Rept. N. J. Agrl. Exp. Sta.. 1894:417. 





Fig. 74. IhiF ball* an-! their Allies, (iasteroirrcetes. 1 . G raster Umbrialui, p Outer 
prridiuRi, f I Inner tieridium. J. Ga*tirrc morckcltoitiormt. <rcliiiB' view ul fruiting body. 
3. Secolium erythntepMum. 4. Sectional \ *e« of the No. 3. 5. Bird’s Nest Fungus 
(Cynthus s’natus), ? Peridia of spore bearing body. the outer prridium open on top showing 
attachment of fruiting bodies. 7. The rarer showing three fruiting bodies attached to wall. 
8. Crurwuium lulgcre showing hrraeetum and •-•ores. 9. Hymewgaiter letter, sectional 
view of fruiting body x 3. 10. Same, natural fire. 11. Ratidia with spores of No. 9. * 
450. 12. Pult-ball iLyeofi’io* «P->, natural size. 13. Part of hyoicnium of I., etcifuti- 
forme with basiriia and spherical spores. 14. Common Lead-color Pufl-batl (Bov-isla 
piumbea). natural size. 1 after Ketner. 2 after Vhtadir.i, 3, 4, 6, 7, 9,-11 after Tulaane, 
8 aster baths, 12- 14 after WetUtein. 
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Dr. MiqucI lists the Lycoperdon Bovisla as poisonous; this and Lycoperdon 
cyathifonne are edible when fresh, but poisonous when the plants are mature. 

NIDULARJACEAE 

This is allied to the above and contains the Bird’s Nest fungus. ( Cruet - 
buium t’ulgare), which occurs upon wood and manure, and the Cyalhus strialus. 
The false truffle < Scleroderma tmlgore) belongs to an allied order. 

ASCOMYCETES 

Mycelium many celled, branched; reproduction both sexual and asexual; 
spores known as ascospores, limited in number. Arranged in two divisions, 
the Hemiasci and the Euasci . 

Hemiasci 

Parasites or saphrophytes; reproduction generally asexual, in fertilization, 
the contents of the antheridium and the oogonium fuse. 

HEMIASCALES 

An unimportant group with three orders. Aseoideaceoe , Prolomycetaceoe, 
which contains some plants that arc parasitic, Protomycts macrosporui, upon the 
members of the carrot family. 




EE 



Pig. 75. Fertilisation of Fyrone^ft confiut* t. 1. Tlirce oogonia (o) with fertilizing 
BMR (I) a — antheridia. 2. Oogonium after fertilization, with ntimerou* nuclei. 3. 
of fruiting body, the aacogonium forming brpfcar (ax), (a) aitlberidium. <t>) oogonium, 
tly magnified. After Harper. 



The family Monascaceae contains one fungus which has been found in mouldy 
com and silage in Iowa, the Stonascns purpurens Went. It is related to the 
M. helerosporus (Harz) Shroter. which was found by Harz in a soap factory. 
The coloring matter from If. purpurtns. known as "ang-quac.” is used in East- 
ern Asia as a pigment, being produced by the growth of the fungus on rice. 
The fungus consists of a mass of septate hyphae, producing conidia and peri- 
thccia with numerous asci; the ascospores are from 5-6.5 m. in diameter. The 
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details of the structure of this fungus have been given by Olive,* Barker,* and 
Ikeno 3 and in a paper to be published by Dr. Buchanan. Dr. Buchanan found 
this species in spoiled corn silage, which was responsible for the death of several 
horses in Iowa. Tliis species possibly has been the cause of the disease, this 
fungus occurring only where air had access to the silage. The fungus found 
by Harz produces a mycelium similar to the preceding with thick-walled swell- 
ings and color white or carmine red; conidia ellipsoidal, spherical, ohovatc, of 
two kinds, the smaller 2.5-3 m. to 7-8 m. occurring in chains or singly, the larger 
occurring singly 9-11 h in diameter, and arising from lateral branches; spor- 
angia from short lateral branches are spherical 40-53 m in diameter, many 
spored; the sporangia are surrounded by branched hyphae, ascospores spherical 
or oval, colorless 4-5 m in diameter ; conidia and hyphae contain a carmine red 
pigment physontycin. 




Fif. 75 A. Corn Silage fungus (Ktnuru furfur***.) 

t, 2, 3. Conidiophore* with conidia: 4. grrminating conldium; 
S, sterile hypha covering of peritbccium tending out branches, 
these are sometime, tipped with conidia: 6. optical section 
of mature perithecium. spore, still within atci. Found in 
corn silage by Dr. Buchanan. 



Euasci 

Asci with definite number of spores, usually 2, 4, 8. 16, 32; seldom, but 
occasionally 1 -celled. 

EUASCALES 

Contains the yeast plant, peach curl, plum pocket, ergot, blue mould, 
powdery mildews, etc. 

PROTOASCINEAE 

Asci single, in one group, without distinctive development of the mycelium; 
in the other with a distinctive mycelium bearing the asci with their spores. 



l Annals of Bot. 17:167. pi. 12 *13. 
a Bot. Gazette. 39:56. 
s Bcr. dcotsch Bot. Gescllscb. 12:259. 




ASCOMYCETES— EUASCI— YEAST 



249 



SACCH AtOM YCETACEAR. 

Vegetative cells single or in small groups; mycelium usually not evident, 
reproduction, by budding; ascospores, usually 4, produced in the cell; occasion- 
ally 8, 3, 5, or seldom 1. 

The Saccharomycetes are fungi important in the process of fermenta- 
tion. It is only in recent years that any parasitic species has been recog- 
nized. Metchnikoff. in 1884. found a parasitic yeast Monospora bicuspidala in 
Daphnids. Raum and Neumayer in 1891 declared yeasts were pathogenic. 
Bussc, 1H94, demonstrated that certain yeasts were pathogenic. Tokishigc 
about the same time observed a yeast pathogenic for horses. Sanfelice isolated 
from the cancerous-like growth of an ox a Saccharomyces which was pathogenic 
for guinea pigs. The same author found another species in pigeons. Lydia 
Rabinowitsch studied 50 species of yeasts, of which 7 proved to be pathogenic. 
In 1895 Prof. Curtis found the second case of Saccharomyces in a young man ; 
clinically the disease resembled a myxosarcoma. It is doubtful whether these 
forms are true yeasts. Some of these appear to be Hyphomycctcs rather than 
Saccharomycetes. I have therefore discussed these under the form genus 
Oidiutn. 
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Sacckaromyces. Mcyen. Yeast 

Vegetative cells spherical, ellipsoidal, oval or pear-shaped, occasionally 
elongated mycelial like; asci spherical, ellipsoidal or cylindrical with 1-8 asco- 
spores 1 -celled spherical or ellipsoidal. About 40 species. The S. apiculatus, 
Rees, is important in the fermentation of fruit. The S. ellipsoideus causes 
the fermentation of wine. The S. myxodtrm i, Rees, forms a white mass on 
cider, wine, cucumbers, etc., and prepares the way for the acetic acid ferment- 
ation. The S. kefyr, Beyerinck, along with Bacillus acidi-laclici and other bac- 
teria is found in Keyfr grains. S. glutinus Fres., the pink yeast, is found 
growing on nutrient media in laboratories. 

Saccharomyces eerrvisiae, Meyen. Common yeast 

Vegetative cells, spherical or oval, 8-10x8-12 m singly, or in several, budding 
chains with one or more vacuoles; asci spherical or short elliptical 11-14, gen- 
erally with 4 ascospores tetradform. It produces a white growth on gelatine 
and potato, does not liquify the gelatine; causes fermentation of grape sugar, 
maltose and cane sugar. The biology of the fermentation of beer is as fol- 
lows: Barley, which is ordinarily used for this purpose, is allowed to germ- 
inate; during the process of germination the starch, by means of diastase, is 
converted into sugar, the sugar being afterwards removed with the water; this 
sugary fluid is then placed in large vats in dark rooms at a comparatively 
low temperature; the yeast plant is added and fermentation starts. 

The fermentation of sugar is due to an enzyme found in the yeast plant, 
to which Buchner has given the name of Zymase. This enzyme breaks the 
sugar into alcohol and carbon dioxid. It it not necessary to have the living 
organism present to produce this fermentation, at a quantity of the yeast ex- 
tract mixed with the solution of fermentible sugar will produce at the end of 
sonic days a small amount of alcohoL The enzyme decomposes very rapidly. 
Reynolds Green, in his book on fermentation, says: 

Prom theae rc*earche* it appears certain that the production of alcohol whether in the 
prcicnce or abirnec of c>xy fen ia brought about by the activity of an rmymc. It* accretion 
by the cell* of yeaat attend* the ordinary nutritive procctaca a* well aa the abnormal de- 
componilion* act up by incipient asphyxiation. The laner condition induce* it* formation 
in other port* of plant*. The absence of oxygen atimulatea the protoplasm of the cella to 
accrete it, the ultimate effect of it* appearance being the liberation of energy a* already 
stated. 

Distribution. Widely distributed. 

Poisonous properties. The chemical composition of alcohol is G # H„ OH. 

Different alcoholic drinks contain different percentages of alcohol. Ale and 
beers contain from 4 to 8 per cent together with bitiers and malt extract ; cider 
from 5 to 9 per cent ; sherry from 15 to 20 per cent. 




Fig. # 77. Yea*t. _ Satcharomycei 
eerrvisiae. Ascospores in cells. Spores 
at f. Ma*n. 1000. After Hansen. 
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Alcohol in its action is a germicide and when applied to the raw surface 
or wounds it is a stimulant and local anaesthetic, while in concentrated form 
it is an irritant and even caustic. When placed upon surfaces of the broken 
skin it causes cooling and contraction of the superficial blood vessels. When 
absorbed it hardens the tissues. Internally it causes a secretion of saliva and 
the heart is stimulated by the irritative action of alcohol.. In large amounts it 
destroys the peptic ferment. Dr. Winslow says: 

Alcohol is essentially a heart stimulant and the most valuable «oe we possess. It makes 
the heart brat more forcibly and rapidly, and also increases Mood presume. despite the fuel 
that, normally, alcohol cause* dilation of the arterioles. In weakened bodily conditions, 
with vascular relaxation, alcohol may increase vascular tonicity. The heart and blood 
vessels are paralysed by poisonous doses of alcohol and blood tension fall* tremendously. 

The local effect of alcohol upon the peripheral nerve* resembles the action after ab- 
sorption upon the system generally. The nervous vystem is affected in nearly the same 
order and manner a* by anaesthetics, and tbc same marcs mar be observed. The stage* 
Include the stimulant, depressant and paralytic. The law of dissolution is demonstrated 
by alcohol, a* the more highly organized centres and those more recently developed in the 
process of evolution arc first to succumb, and in following mil this order, the medulla, 
the first of the higher centres to be developed, is the last to be influenced by the drug. In 
accordance with this law the cerebrum is fir« acted upon. The period of excitement is brief 
and is due in a considerable degree to the increased cerebral circulation and flushing of 
the brain. It is essentia) to empbasite tbc fact that by far the most apparent ar.d decided 
action of alcohol is one of depression upon the nervmis system as a whole. Tbc stimulating 
influence of alcohol upon the spinal centres is moce marked in the lower animals than in 
man because the brain is proportionately small ar.d poorly developed in the former. The 
primary stimulating effect of alcohol is shown in man by increased mental activity and ap- 
parent brilliancy, but acute reasoning and judgment are not enhanced, and in many cases 
there is almost immediate mental confusion and drowsiness induced. 
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CXOASCACEAE 

This small order contains parasitic and saprophytic species. The asci are 
without perithecium, except in Gymnoascus and Ctenomyces where there is a 
rudimentary perithecium. The Taphrinae arc undoubtedly related to the yeasts 
and by some are placed in one order known as Gymnoasceae, being represented 
by Gymnoascus. The Gymnoasccae exclusive of Taphrinae are sometimes placed 
with the Plectascineae, a fungus occurring on the dung of horses and producing 
simple-fruiting organs, which consist of short-branched filaments arising either 
from a single hypha in which a cell is cut ofF, or several, one being spirally 
wound about the other. This becomes the ascus. which contains the ascospores. 
In Eremascus the ascus-producing part resembles certain zygospores. In 
Ctenomyces the ascus is surrounded by simple torulose hyphae, representing a 
rudimentary pcrithecium. The EidameUa spinosa described by Matruchot and 
Dassonville is allied to Gymnoascus. It produces numerous ovoid short stalked 
asci with 8 ovate colorless ascospores. Parasitic on dog. The life history of 
parasitic members of this order may be represented by Exoascus pruni. This 
fungus grows on the fruit of various species of the genus I'runus, producing 
in plums what is known as plum pockets or bladder plums. The fungus, when 
fully developed, consists mainly of a single layer of palisade-like asci, which 
produce their branching mycelium in the parenchyma of the affected part, and 
later develop between the outer walls of the epidermal cells and cuticle. Here 




Fix. 79. Kxosceae. 1. Ptum pocket iF.roctcus Prmmi), on Prnnui Pedui. n. Normal 
fruit: b, abnormal fruit. 2. E. Ainiinceniat oci alder (Ainu* incona ); scale* enlarged. 
3*5. E. alnittorquuj; 3. Surface r-iew. alder leaves showing hyi^iae <*0 brtwern cuticle 
and remainder of epidermal cell. 4. Forma I ion of asci (as). 5. Ripe asci with ascospores 
x 100. 1*2 after Wettstein. 3-5 after Sadcbeck. 
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they grow and spread out to the surface, forming 1 a single layer of cells, each 
cell swells, the cuticle becomes ruptured and a palisade-like layer of asci is 
formed. There are eight ascospores in each ascus which escape by means of an 
opening at the tip. The ascospores of Tofhrina frequently germinate in the as- 
cus, budding like yeast and in this budding condition they produce a small amount 
of alcohol. Another troublesome species is the Peach Curl {Exoascus deformans) 
which occurs on the young leaves of peaches. The E. Cerasi is another destruc- 
tive species producing the "Witches Brooms” of the cherry Prunus Cerasus. 
The E. lielulinus produces the "Witches Broom" in the Birches. 

PKZIZIKEAE, H EL V KLI. I N EA E, TUBERINEAE, PHACIDIINEAE 

Mycelium well developed; asci borne upon large fruiting bodies ami a 
continuous hymenium consisting of the asci, sterile threads, the paraphyses. 
Contains a number of common cup fungi like the Peeisa, Morchella esculenla, 
and Hellvella. A Seleroiinia produces a disease on red mangolds, beans, and 
hemp; Sdcrotinia also occurs upon clover and the common brown plum rot, 
( Sclerotinia ). Helvetia suspeda with a reddish brown pilcus and a dirty flesh 
colored stalk is suspected of being poisonous. It has a nauseous, sweetish 
taste, and produces hellvellic acid, a hemolytic, or blood destroying substance. 
The Gyromilra esculento al«o produces hdvclkc acid and i« regarded as 
poisonous. It owes its toxicity to the blood making properties The llellvellas. 
Morels, ami Selerolinia belong to the family, llekellaceac, Tut>cr produces 
tuber like bodies found in the soil. The organism is parasitic on trees. The 
fruiting liodics are enclosed by a peridiunt which consists of corrugated, smooth, 
or wart-like excrescences. The hyphae are compact. The ascosi»orcs occur in 
winding passages in the interior. Some of the llellvellas and Morels arc edible. 
The truffle ( Tuber aeslhmtn ) of the family Euluberaeroc are edible. 

The family Phocidiaeeae, contains one important parasite of the alfalfa, 
the Phacidium Xfedicaginis. The diseased leaves turn yellow ami soon fall. 
The yellow leaf, or in some cases the green leave*, contain the *mall blackish 
or brownish specks usually upon the upper side of the leaf, the injury extend* 







Fig. 80 . Enlarged plum brand**. Exoatens tommunii on Prmnui merilima. projecting 
beyond the tea** are (he atci. tone of which contain the lpfccrica’. ascospore*. After At- 
Ifoion. 
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Fig. 81. Tuberacne. Truffle*. I. Tubrr rul-rt-m. I'm «.( interior of a truffle. show- 
ins hyphac, »»ei, and aaco«|K>rea. greatly maiir.iftcd i. T. fruiting body. 3. T. 

brumal*, lection of truffle. 4. Awoporc of T. it a gnat nm. 1, 3. 5. after Tulaine, 2 
after Wettstein. 

ing to the lower surface. The spot contains a small pustule called the apothe- 
ciunt, which is cup-shaped. This cup-shaped Itody contains the asci (sacs) in 
which H small spores occur, the ascospores with the ascu*. the two slender 
threads arc known as paraphyses. This fungus is a serious parasitic disease 
of the alfalfa. The fungus does much injury to the fodder and it is not im- 
probable that at times may be injurious to animals consuming the fodder. 



Pig. 8 2 . Enlarge! leaf shooing spot*, b. Sir.g!e spot enlarged: c. A seas with 
ascospores, paraphyses corning front mycelium. 







I'lg. 83. Section throuiili opolhcciuiu lonni) on leaf; tl.« awi, ascoapoici and mycelium. 



Fig. 84. Common Blue Mould (PfnieUium giaucam). 1. Conidiophore, spore* in 
chain*. 2. Sclerotium or hard compact mast of fungus (threads hyphae) with and and 
ascospores. Asci and ascospores shown abort. Brefeld. 
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PLECTASCINEAE 

Generally saprophytic fungi with a well developed mycelium, either buried 
in the sub-stratum or superficial. Reproduction sexual or asexual; asci either 
borne directly on the mycelium or in closed fruiting bodies, called perithecia. 

ASPERGILLA CEAE 

Pcridium thick; perithecia small; the sexual reproduction may be seen 
from the development as it occurs in the Blue Mould ( Ptnicillium ). 

Ptnicillium. Link 

A branched septate mycelium; conidiophores with septa, numerous branches 
near the apex; contains small flask-shaped sterigmata; spores borne in chains; 
conidiophores sometimes in bundles, as in the okl Coremium ; asci develop in 
poorly-lighted places in a sclerotium-like body. 

Ptnicillium glaucum. Link. Blue Mould 

At first a white mycelium spreads over the surface or through the sub- 
stratum; the mycelium, through an enzyme action, undoubtedly, dissolves the 
starch; raised masses are formed on the surface, which consist of masses of 
mycelium thread strands; the strands semi out lateral branches from the end 
of which a whorl of short branches appears, which give rise to one or more 
whorls; from the ultimate branches a chain of small spores is produced, the 
last one on the chain being the oklest. 

The ascosporcs have not been found in corn, but occur in poorly lighted 
places and are produced in the absence of oxygen. The spores produced in 
chains germinate when the required amount of moisture and heat is present, 
so that unlimited numbers of generations may proceed from a single spore. 
These spores also preserve their vitality for a considerable length of time. 

Brcfeld has shown that they will germinate though kept in a dry place for 
several years. The organism grows at various temperatures, from near the 
freezing point to a considerable heat. It also resists antiseptics. It is one of 
the most troublesome fungi in stored fruit. 

Pcnicillium glaucum is an organism which contains diastase, maltaae, cmulsin 
and a ferment which inverts cane sugar. Calcium oxalate is deposited in the 
perithecia. Under certain conditions mannite is said to be produced. When the 
Ptnicillium glaucum occurs in grape must it delays fermentation. 

Distribution. The common blue mould is widely distributed in nature and 
is contained in a large number of the spores which drop in on fruits and decay- 
ing bodies and there germinate and produce fruiting bodies. 

Poisonous properties. This fungus certainly is not pathogenic. It is widely 
distributed on decaying fruit ; it has been suspected, in several instances, of 
being poisonous, but there is no evidence to support the supposition that this 
is tile case or that it produces toxic substances. Under certain conditions it may, 
possibly, produce mycotic stomatitis. It has been found in sputum, nasal 
secretions, and in the stomach, but these cases are without special significance. 

Penicillium minimum. Siebcnmann 

Mycelium at first white, flocculcnt, changing to blackish green when spores 
arc formed; conidiophores slender, branching, bearing a chain of spores from 
2-3 (x in diameter. 
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Fig. 85. Green Mould. (/ htergillui gtameni) 
on the left. A. "Peru on the rifkt. both with conidi* 
In chain*, and eonldiopborra. After Sirbenmann. 



Distribulion. Found in Europe. 

Pathogenic properties. Found by Sicbcnmann in the car. 

Aspergillus. Micheli 

Parasites or saprophyte* with branched septate mycelium; reproduction 
sexual or asexual ; in the asexual, conidiophores enlarged at the end, the en- 
larged portion bearing numerous small sterigmata, or these bearing smaller 
stcrigmata; the conidia borne in chains; occasionally sclcrotia form; perithecia 
small with asci and ascospores. The ascigerou* stage of a few only is known. 
The life history of the common herbarium mould was first worked out by 
DeBary. A little known A. sulphur eus is said to cause muscular contractions, 
anti tubercular bodies. 

Aspergillus glaums. (L.) I.ink 

Mycelium on or in the substratum forming a bluish green growth ; conidia 
spherical or somewhat elliptical, slightly roughened. 6 - IS M in diameter, borne 
in chains attached to a short simple sterigmata; perithecia form little yellow 
masses; each ascua has 8 colorless biconvex ascospores 8-10 u in diameter. 

The life history of this fungus is as follows: This species is common in 
stored grain and hay. The mycelium spreads over the surface and through the 
substratum ; it enters the kernel because of the dissolving action of an enzyme 
produced by the mycelium. From this mycelium erect threads (conidiophores 
or sporophores) arise which are enlarged at the end. From the enlarged portion 
of the conidiophores numerous small and radiating stalks (stcrigmata) are pro- 
duced. each bearing a chain of spores, the end spores of the chain being the 
older. These spores germinate under favorable conditions of moisture and 
hear, and again give rise to the same stage. In addition to this, the conidial 
stage, a second kind of reproductive body occurs. This is produced by the coil- 
ing of a branch of the mycelium having several turns. Two or three slender 
branches grow from the base. One of these grows more rapidly and connects 
with the top of the spiral coil formed first. The contents of those last formed 
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Fig. K7ir. My colic BtoraalkU caurnl fron cal ir e mouMy limy anil paraaltic fungi on 
forage 'ilonia. (U. S. Dept- A*rl.) 



unite with the spiral known as the ascogomum After fertilization a perithecium 
is produced, which contains the asci, each ascus being surrounded by a delicate 
wall and containing eight biconvex ascosporcs. 

Asperigilhi* forms diastase and is capable of changing starch into dextrin 
and maltose. 

Distribution. Widely distributed in nature on mouldy hay, com and other 
grains. 

Poisonous properties. The organism is not pathogenic but probably develops 
a poisonous substance which may produce disturbance. Dr. Law mentions a 
serious ease, epizootic cercbro-spinal meningitis, in Pennsylvania, due to the 
feeding of mouldy timothy hay, which was badly fermented. In Cairo, Egypt, 
6.0CO horses and mules perished from the same cause. Michener attributes 
this disease to foods undergoing fermentation due to toxic fungi. Williams, 
of Idaho, thought also that the fermentation of alfalfa, timothy and wild grass 
hay produced the disease. Dr. Law says: 

In all probability as we learn more of the true pathology of the diaeaae, wr shall come 
to rccogniic not one, but several toxic principle*, am! •event different affections, each with 
its characteristic phenomena in the somewhat indefinite affeciion still known as cerebro- 
spinal meningitis. 

It occurs in horses, sheep, oxen, goats, and dogs, preferably attacking the 
young which have not become immtmcd to the toxic substance. It occurs most 
commonly in winter and spring when animals shed the coat. Dr. Mayo, who 
investigated this trouble in Kansas, says that a disease known as “staggers," 
"mad staggers," or, as he has termed it. enzootic cercbritis, is caused by feeding 
corn which is attacked by Aspergillus gloucus. The spores of the fungus gain 
entrance to the circulation, and find lodgment in the kidneys and liver. He 
supports his conclusions by experiments made by him on a guinea pig ami a 




260 



MANUAL OF POISONOUS PLANTS 



young colt. He also quotes Kaufmann, who was successful in producing a 
disease with Penicillium glaucum and Aspergillus glaucus. There is considerable 
loss in many states from cerebro-spinal meningitis. In many parts of the 
country this is attributed, as I have said before, to mouldy corn. Dr. Bitting, 
of the Indiana Agricultural Experiment Station, made an investigation of this 
question and concludes that mouldy corn is not responsible for this disease. 
Upon an examination of mouldy corn he found several moulds and a bacterium. 
To test the poisonous properties of these, two horses were injected under the 
skin with five cubic centimeters. Later, larger amounts were given, and each 
animal was induced to eat as much as five pounds of the infected meal per day. 
One of the moulds as well as the bacterium gave negative results; the Pusarxum 
produced a redness of the gums and some salivation. In no case did cerebro- 
spinal meningitis result. 

The results of the experiment show that inoculations with culture of the 
bacteria and moulds were ineffective. Eating of the mushes containing pure 
culture showed that only in the case of a growth of a species of Fusarium did 
any intestinal disturbance follow, and that in one case the feeding of the 
rotted grain produced considerable intestinal disturbance and some nervous 
symptoms, but that the disturbance was light in the other. 

Grawitz succeeded in producing infection by adapting the digestive tract 
of the animals to an alkaline medium. 

Roberts and Bitting say in regard to this trouble in Indiana: 

I* affect* horse*. cattle and cheep, but the rauie i« not known. Thi* disease i* reported 

In it able* in thr fall and winter. The report* indicate that about an equal number of hor*e* 

amt cattle become affected, hut that tber rarely become affected at the *amc time. The 
hone* and cattle kept In the name barn and fed the tame kind of food will not become 
diseased at the lame time. Mo*t of the ca*e* occur while feeding cntilagr or shredded 
fodder and thua it ha* come to he called entilage disease and *b redded fodder disease. 
The character of the food, however, ia only an incident, for ca*e* may occur when other 
•polled or fermented food * are present, or when only the be«t food* are used. The 

dlieaae I* often aacribcd to mouldy and rat-eaten corn, but our experimenta with »uch 

food* and pure culture* of mould* from tuck food* were negative. Pad sanitation ia al*o 
ascribed a* a cause. 

In regard to Mycotic Stomatitis of cattle which they attributed to moulds : 

The particular organism causing the disease. if there be one. ha* not been described. 
It seem* probable that the disease ia due to more than one form of fungi which may be 
present on the pasture. The animal* affected are cattle of all age* above 4 month*. The 
disease i* not contagion*, but usually affect* a number of animal* in a given herd, and 
always while in posture. The fact of a number of animal* bring affected I* due to similar 
exposure uml not to infection spreading from one animal to another. Attempt* nt direct 
inoculation have not been successful. The disease occur* in some localities every year, 
and in other* seemingly under special climatic influence*. I know a locality where it may 
he developed at any lime by permitting cattle to grare along the roadside. The disease 
is much more prevalent on permanent blue grass than upon timothy pasture, and is of rare 
occurrence upon pasture* used in a crop rotation. The disrj.se develops in pastures allowed 
to grow for some little time without being used. It i* particularly liable to develop a few 
day* after a good rainfall succeeding a dry period. 

The symptom* are inability to grare, saliva dribbling from the mouth, and frequrnt 
visitation* to the watering trough, holding the mouth in the water as though it were burned. 
The animal* appear to he hungry hut cannot eat. The mouth is red and lips, gum* anil 
tongue swell. Blister* form and these soon give way to ulcer* that may remain distinct 
or run together. In some of the aggravated forms the ulcer* may unite so that when the 
cru*t come* off, it will make a cast of a lip or the whole end of the tongue. The crust* 
arc usually from the size of a dime to that of a quarter. The tongue may swell to such 
an extent a* to protrude from the mouth and the Sanaa) be unable to draw it inside. The 
muzzle may be increased one-half in *i*e. 
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Dr. Craig, of the same state, reports somewhat similar experience. 

Captain F. Smith, in his manual of Veterinary Hygiene, refers to the in- 
juries from moulds, especially Penicillium and Aspergillus, calling attention 
to the brittleness of hay caused by fungi, and that the spores produce irritation 
to the respiratory passages. He states further that oats and bran have pro- 
duced diabetes, paralysis, and subsequent death in horses. He refers to the 
case mentioned by Professor Varnell in which the horse died in three days 
from eating moldy oats. Professor Gamgcc calls attention to the disease in 
France and Scotland in the years 1854 and 1856. due to horses feeding on grass 
which had become wet and musty. The animals suffered cerebral derangement, 
producing stomach staggers, so-called by English writers. 

Aspergillus Orysae. Ahlburg 

Rabbits inoculated showed convulsive symptoms; tubular foci occurred in 
the intestines. The Aspergillus Oryrae forms maltose and diastase and in 
Eastern Asia plays an important part in the manufacture of "sake" or rice 
beer, which has been a national drink of the Chinese for centuries. 

Aspergillus maliguum. (Lindt.) 

Mycelium bluish gray, conidiophores short, the end pear-shaped, 22-24 M 
wide; stcrigmata branching, conidia in chains .V4 m in diameter; perithccia 
40-60 Mi aacospores 641. 

Distribution. Found in Europe. 

Pathogenic properties. Grows best at the higher temperatures. Found by 
Lindt in the human ear. 






Pig. 88b. Pale Mould (Aspergillus 
fUnvs). Showing conidiopbore and 
aporee attached in chains. After Sie- 
benmann. 



Pig. 88. Aspergillus Orysae on rice. 

1. Conidiopbore. stcrigmata and conidia 

2. Young conidiopbore. Modified by 
Charlotte M. King after drawing by 




262 



MANUAL OF POISONOUS PLANTS 



Aspergillus flavus. Link 

Hyphae arachnoid, white; the fertile erect, slightly cespitose; conidia 5-7 M 
in diameter, small, globose, vari-colorcd, slightly wart-like, collected about the 
white sub-globose, wart-like apex; apex finally becoming yellowish; sclerotium 
very small, dark. 

Aspergillus fumigalus. Frescnius 

Forms greenish or bluish gray masses on the surface of the substratum, 
conidiophores short with a semi-spherical mass 8-20 « in diameter. Sterigmata 
bear the spherical conidia 2.5-3 M in diameter, which are at first bluish green 
and later brown. Sclerotia unknown. Grows best at a temperature oi 
37-40" C. 

Distribution. Widely distributed. 




Plf. *9. Section of kidney of rab- 
bit « ho wing mycelium of an AspergBImt, 
After Grawiu. 



Pathogenic properties. It has been known for some time that several 
species of Aspergillus are pathogenic for animals. In 1815 Mayer and Emmert 
found the fungus in the lungs of a jay. In 1826 it was reported in the long 
hones of a white stork by Heusingcr. and numerous other cases in birds like 
the flamingo, duck, chicken, ostrich, and turkey, have been reported, especially 
in Europe. Kuhn, in 1893, furnished quite conclusive evidence that certain 
species of Aspergillus can produce necrosis and disease. Chantemcsse, at the 
tenth International Congress in Berlin, called attention to a disease of pigeons 
resembling tuberculosis which he said was produced by an Aspergillus. Saxcr 
attributed mycosis to an Aspergillus, and. according to Sticker, the disease 
may appear sporadic and endemic, the latter to persons who feed pigeons and 
to the hair combers in Paris. It is spontaneous in horses, cattle, dogs, and 
birds, and is sometimes quite epidemic in birds. The form of the disease 
when it occurs in the lung is callcl Bronchopneumomycosis; it appears that 
various species of Aspergilli also occur in connection with otomycosis, and oc- 
casionally in the nose or the eye. A very complete history is given by Drs. 
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Mohler and Buckley in the report of the Bureau of Animal Industry. Hughes 
Bennett reported a case in the sputum of a tubercular patient, and, in 1847, 
Sluyter reported definitely on the Aspergillus in the lungs of a human being. 
Virchow in 1856 reported several cases. In 1879, Leber first described a pur- 
ulent keratitis due to aspcrgillus infection. Drs. Mohler and Buckley, in re- 
ferring to the observations on pneumomycosis, say: 

Dieulafoy, Chanremesse, and Widal, reported tbeii observations and studies of pneu- 
monontycosU as it occurs ir. a certain class of men in Paris. Ttric men feed thousands 
of young pigeons daily by taking into their mouth* a mixture of grain and water which 
they force into the mouths of the birds much in the same way that thr old pigeons feed 
their young, tt had been a matter of Common observation that these men were sufTerers 
from a severe pulmonary disorder; but when their spitum was examinrd, instead of finding 
ttihrrrlr bacilli, only the threads of myeelia were detected. This observation was subse- 
quently confirmed by Renon ami oilier investigators. Until this timr it had been held that 
thr presence of fungi in the lung tissue was of secondary impcrtar.ee. hut these observation* 
dispelled further argument, Rxperiments on animals in which they were made to inhale 
the spores, were successful in producing the disease; thus it was that the natural infection 
was proved. 

Renon, who made an exhaustive study of the subject, concludes as follows 
concerning aspergillosis: 

1. That aspergillosis is a spontaneous diseare affecting the bronchi and lungs of birds 
and animals, and creating in thr animals a generalized affection similai to hctnorrhngie 
septicemia; that it develops in eggs in inruhation and may contaminate the eir.hryos con- 
tained therein. 

2. Tlie disease may be transmitted experimentally. Thr hotauical and cultural char- 
acters of the fungus ami the lesions it provokes are it ul> specific. In its pathogenic action 
it hears a strong resemblance to tubercle bacillus. 

3. In man it devclr>t«i upon Ihe cornea or skir., hut list it* particular evolution in the 
respiratory apparatus, rr>.iting pulmonary rayrrsis, rrsrmhling tuberculosis, and pulmonary 
gangrene, but without the fetid odor. It mar coexist with tuberculosis. Occasionally it 
is fatal after thr formation of cavities in Ihe lungs. It may invade the bronchial apparatus 
alone, causing membranous bronchitis of siircial foem and of long duration. 

4. In all ita manifestations A iprrsillui lumigniut may play a primary or secondary 
role In both nton and animals. It U not. therefore, a simple saprophyte, but a true 
parasite. 

Renon points out the relation of the occupation of man in bis contracting 
the disease. When animals and men arc kept where the mould is common, as 
in hair assorting establishments where rye is used to discntaglc the hair, they 
become affected with the disease. Thr handling of dusty grain and feeds may 
lead to infection from Aspergillus. Saxer also went into historical details 
giving his experiments with mycosis in matt. In 1857 Aspcrgillus was ohserved 
by Rivolta in the pharyngeal abscess of a horse. Gotti observed it in an auric- 
ular catarrh of a dog. Pcch observed mycotic pneumonia in seven horses, 
where they had been foil mouldy hay. Several eases where the Aspergillus 
occurred in the trachea of cows have also hern reported. Pearson and Ravcnel 
record a case of pneumomycosis of the lung of a cow. 

Infection takes place generally by the inhalation of the spores. The spores 
germinate in the bronchial branches, develop a mycelium and produce eonidio- 
phnres and spores on the surface. Drs. Mohler and Buckley, calling attention 
to the various aspergilli which have been found, say: 

Numerous experiments have been tried with the various fungi, especially in relation 
to the best temperatures for their development ard fructification, and St ha* been found 
that, although a few are able to germinate in the bronchiole*, the Aspergillus fumi talus 
is about the only one which develops a vigorous growth there aud fructifies, the temperature 
of the human body seeming to he quite suitable for this *j*cies. Most of the other molds 
develop at a much lower temperature and are therefore usually harmless even if introduced 
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into the lung*. Hut for the AsttTgiUmt fumigttui the lung* act as a veritable propagating 
house, furnishing a moist, nutrient soil upon which to grow and a congenial, warm, moist 
atmosphere with a sufficient amount of oxygen for it* demand to come to complete maturity 
and for fructification to take place. When the fungous growth is localized in the bronchial 
mucous membrane, the condition is known as bronchomycosi*. It may be that the tissues 
are able to forestall entrance into their substance and finally the fungi die and recovery 
takes place. In birds the growth may extend to the air sacs; this condition is then called 
cytomycosis. Cases of cytomycosis are very rare; and when it does occur, rmaciation of 
the birds is the predominating symptom. When the lung tissue itself is the seat of invasion, 
the term pnetimonoroycosis is applied. Invasion of the lung tissue by the mycelium is the 
occasion for an intense inflammatory disturbance with positive chemotaxis. However, this 
tissue reaction scents to offer the most trifling barrier to the parasitic encroachment in such 
weakly subjects as birds. Generali states that delicate breeds of pigeons are noticeably 
susceptible to this disease. 

In regard to the symptoms in birds, he says: 

The birds become listless, mope, and do not follow the rest of thr flock. Wlien made 
to run they soon become exhausted and fall and have great difficulty in breathing. I'.ven 
when disturbed they appear very weak and gasp for breath, extruding their hrads and 
making movements as if choking. There is a great thirst, but a diminution nr complete 
loss of appetite. Tbe birds become rapidly emaciated, the wings are pendant, the eyelids 
droop, comb and wattles become quite pale, and a general dejected appearance follows. 
Usually there is an intense diarrhea which weakens the bird very much. In the experimental 
disease the diarrhoea Is an accompaniment just as in that of a spontaneous development, 
The plumage is said to appear ruffled, and the respirations become croupy, even when the 
dilrosr ha* not advanced very far; later they are more rapid and a rattling noise ran be 
heard. In the final stages suffocation is threatened. 

When the air saca are affected very few symptoms manifrst themselves, though emacia- 
tion it marked. Aa in any similar condition of the lungs, fever !■ high, anil symptoms 
that would he manifeated in pneumonia ol fowls would, of course, show here. There is 
more nr less catarrh of the trachea and bronchi, and if these alone were disrased there 
would probably be nothing to attract notice other than symptoms of bronchitis. Illcrding 
from the nostrils ha* been observed In man ami In animsls. and it msy be that this would 
also occasionally lie teen in birds. If the air spaces in thr bone* heroine affected, lameness 
with swelling of the Joints may result. The duration of the disrate is quite vsrisble and 
death may take place In from one to eight weeks from asphyiia or marasmus. Duration 
depends a great deal upon the portion of the respiratory apparatus (hat is affected; If the 
atprrgillar nodules were Ircalired In the mouth, as it i* sometimes iu pigeons, or In the 
bones or sir saca. the duration of the disease would, of course, be much longer than If in 
thr bronchi or lung substance. 

The pathological lesions are as follows: 

The actinomycotic masse* are noteworthy. The fungus may frequently be- 
come localized in kidneys, and muscles of heart. 

The microscopic examination of these organ* disclosed a picture simulating the gross 
appearance of an advanced case of pulmonary tuberculosis, with the exception that the 
bronchial tubes were almcat completely pi -igged with a greenish velvety membranous 
lining. 

Ill the bronchial divisions not wholly occluded by the croupous exudate arc seen Ihe 
characteristic aspergillar fruilheads in various Mages of development, from that of a 
slight bulging end of the hypha to those giving off their spores. Included within this 
olvcolar exudate arc quite a few leucocytes and red blood cells, but their presence is by 
no means constant. The bronchial mucosa is often eroded and the lining epithelium re- 
placed by a fibrinous coaguia or by a membranous material composed of matted mycelial 
threads from which hyphac extend into the air space, forming sporebearing fruilheads, 
owing to the presence of oxygen. 

In animals in which the disea** was experimentally induced by the injection of the 
spores into the blood vessels or into tbe lung substance, miliary lesions resembling tubercu- 
lar formations were quite noticeable in tbe lung tissues, and in tbesc an occasional giant 
cell was discovered. In the lung* of a chicken which was inoculated directly into the 
lung substance, an acute miliary pseudo-tuberculosis was produced, accompanied by intense 
hemorrhages into the interstitial tissues, as was also the case in intravenous inoculations. 
In these tubercular nodules penetrating filaments could be made out, but tbe spore* could 
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not b« surely demonstrated, or at least differentiated from other cellular elements. Often 
the bronchial ramifications were the seat of hemorrhage, in which a noteworthy increase, 
in the number of leucocytes could be ohserred. 

In large rabbits the pathological lesions appeared to be as follows: 

Rabbit No. 1008 failed to show any marked symptoms for the first two weeks after 
inoculation. It then began to lose weight, and on the twenty-fifth day was chloroformed. 
The postmortem examination showed an involvement of the liver, spleen, kidneys, and 
abdominal serous membranes, as in the preceding rabbit, but to a less extent. The organs 
of the thoracic cavity were apparently normal. 

The optimum temperature of growth for the fungus is from C. 

Ccni and Besta in their investigations isolated a toxin from two species of 
Aspergillus, the A. flavus and A. fumigatus. Dogs inoculated intra-abdominally 
with large doses died within a few hours, showing tetanic symptoms and gen- 
era! hyperemia of all the organs. This work has not, however, been confirmed. 
Drs. Mohler and Buckley did not succeed in producing serious symptoms with 
the filtered product when injected into rabbits. 

The Aspcrgilli also produce disease of the eye hut, according to Plaut, 
this disease is not of frequent occurrence; he discusses several cases under 
the head of kcratomycosis. One case described by Leber is as follows: A 
farmer forty-five years of age, while threshing had the misfortune to have 
some chaff of oats thrown into his eye. The sclerotic coat became inflamed, 
followed by healing and total lcucoma (leucom). Another case is cited where 
a pear was thrown against the eye of a farmer, and another case of a fifty- 
three year old patient, a miller by profession, who had a slight fever, his 
right eye becoming inflamed. The conjunctiva had the appearance of trachoma. 
The sclerotic coat was clouded and the surface of the eye brittle, consisting of 
threads of fungi. Fuchs, who investigated this case, determined that the fungus 
was Aspergillus. Aspergillus fumigatus has also been observed in the nasal 
cavities where it produces necrosis and a disagreeable odor. 

In a review of a paper by E. Bodin and L. Gautier * the following state- 
ments arc made with reference to the Toxin found in Aspergillus fumigatus. 

From « study of Ihit fungus in cultures and in experimental animals it was found 
that AsfergUtu i fumigatus prndures a toxin which may lie rightfully compared with the 
toxin* of bacteria. For the formation of Ibis toxin in cultures it is necessary to have a 
mixture of protein, especially of the peptone type, and some carbohydrate, especially glucose 
•arc ha rose, maltose, or dextrin. The reaction of the toxin must be cither neutral or 
alkaline. The effects of the toxin are chiefly ob«erved in the nervous system and are 
produced more or less rapidly by the method of inoculation. The symptoms of poisoning 
from the toxin are muscular convulsions resembling tetanus and leading to death within 
a few hours if the animal doe* not recover. The rabbit and dog arc very susceptible to 
the toxin, while the guinea pig, cat. mouse, and white rat are more refractory. The dog 
and cat arc naturally immune to the spores of A. furntgatus. but are quite susceptible to 
the toxin produced by the fungus. 

Treatment: To prevent the disease, do not feed mouldy grain or fodder. 
Separate at once all diseased animals from the healthy. Use only thoroughly 
clean dishes; the troughs ami boxes should be cleaned with formaldehyde. 

Very little can be done in the way of treatment in the case of birds. Mohler 
and Buckley say that if a large number of birds are affected at one time, or if 
those affected arc very valuable, treatment may lie tried in the form of medicated 
vapors, such as those generated from wood tar or sulphur. A small quantity 
of wood tar is put in a pint of water and stirred with a redhot iron. The person 
doing the fumigating should remain in the room and immediately remove any 

• The Ann. In»t. Pasteur, 20 (106) No. 3, of the Experiment Station Record. 
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birds that are overcome by the vapors. Burning sulphur or vapors of formalin 
may be tried in like manner. Hydrogen peroxid, solutions of potassium iodid, 
or hyposulphite of soda may be used as intratracheal injections, and in case of 
local nodules in the mouth or nostrils the tincture of iodine may be applied to 
them with beneficial results. 

Tt appears from the investigations with reference to kerato-mycosis, that 
infection generally occurs through the medium of feed, straw, or something 
that is thrown forcibly into the eye. According to Plaut the simplest and 
surest method of dealing with the disease is to use a 2% solution of salicylic 
acid, three times daily, but inhalation of an atmosphere containing iodine 
is recommended by some of the German investigators, or the inhalation of 
etheral oils. Immunity cannot be obtained by beginning with the injection 
of small quantities of spores and increasing the dose. Hogs are not immune 
against aspergilli. Mice are immune. 

Aspergillus niger. Van Tieghem 

An abundant mycelium in the substratum and <>n the surface becoming 
blackish; conidiophores long; stcrigmata branched; conidia 3VjA'/j u in diam- 
eter, roughened; spherical or cylindrical sclerotia. The fungus contains diastase, 
invertnne, and emulsin; it breaks up tannin into gallic acid and glucose, and 
converts sugar into oxalic acid. 

Pathogenic properties. This fungus ha* been found both in the lungs and 
the car, although less pathogenic than the preceding species. 

Aspergillus subfuscus. Olsen-Gadc 

Mycelium olive yellow or brownish when mature, in and on the substratum; 
conidiophores short, club-shaped; spores spherical, colorless. 

Distribution. Pound in Europe; closely resembles A. fumigalus. 

Pathogenic properties. Pathogenic, but less so than the A. fumigalus or 
A. niger. 

Aspergillus nidulans. (Eidam.) 

The mycelium forms greenish masses; later the mass assumes a reddish 
color; conidiophores 0.6-3 millimeters long and 8-10 «* across, colorless, 
branched; sterigmata consist of a basal branching cell and two or more branches, 
each branch containing from 20 to 30 conidia; perithecia yellowish, 0.2—3 
millimeters in diameter; ascospores 8. 

Distribution. Found in Europe. 

Pathogenic properties. The disease appears on the second day after 
inoculation in guinea pigs and death occurs in (*) hours. Kidneys arc enlarged 
and show small white dots. White masses also occur in the peritoneum. It is 
pathogenic for cattle and man, and is occasionally found in the human ear. 

PYRENOMYCETINEAE 

An important division of the iungi, containing about 10,000 species, many 
of which are troublesome parasites on cultivated plants. The mycelium is 
composed of delicate distinct hyphae or of closely coherent threads, frequently 
forming a pseudo-parenchymatous tissue; hymenium enclosed in a subglobosc 
envelope called a perithccium, or with an opening at the apex, which is often 
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Kir 89.. Aiftrgilliu midulont. 1. 
Conidiopbore. 2. Bi.nck o( mycelium 
wilh uri .nil .tcMporr.. m»£ni6td. 2. 
Aid. J Croat Motion. Atcnt. All 
greatly magnified. (Alter r.idam.). 



prolonged to form a short tube or beak; numerous transparent asci arise from 
the base of the perithccium, these contain the ascosporcs; between the asci 
slender filiform bodies, called the paraphysev Polymorphic fungi with conidia, 
apermogonia, and pycnidia, supposed to be connected with the aacigeroua stage. 
The formation of the ascosporcs is in some cases presented by the development 
of sexual organs in which genuine fertilization occurs. The reproduction can 
be illustrated by the manner in which it occurs in the powdery mildew of the 
lilac, Micros phaera Ain*. 

The mycelium spreads over the surface of the lilac leaf ; the fungus draws 
its nourishment from its host by means of haustoria which penetrate the epi- 
dermal cells; the mycelium produces erect branches which bear these spores 
in a moniliform chain, the end spore being the oldest; these summer spores 
germinate immediately and propagate the fungus; later two hyphac cross and 
there arises an oval cell, the oogonium, which is separated from the hypha hy 
a cell-wall at the base; from the same hypha springs a longer and thinner cell, 
also cut off by a cell-wall ; this cell is above the oogonium, and is known as the 
antheridium ; from the base of the oogonium other cells arise which soon enclose 
it; finally a brown perithccium is formed which bears dichotomously branched 
appendages; the pcrithecium contains the asci. in which are found the asco- 
sporcs, which germinate, probably, in the spring. The accompanying figure 
after Harper illustrates the development. 

Another type of one of the Sphaeriaceae, the GibbeUina cerealis, is common 
on stems of wheat where it produces at first a grayish brown circular spot, the 
mycelium frequently encircling the stem. The conidia are oval, the perithccia 
are immersed. 
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Fl« 90. Stem Blight fCMelliaa rr'M/u). one of the 
Sphatriaetat. a. general appearance b, a«ci with 
aacosporra and paraph t«c» c, Mrotna. mycelium, and 
peritnecium. After Carara. 

PERISPORIALES 

Pcrithecia spherical, closed, or with the ostiolum obscure, coriaceous or 
brittle carbonaceous, opening irregularly, generally without stroma, but mostly 
seated on a well developed, superficial mycelium. This division includes the 
order lirysibaceoe. 

EtYSIBACEAE 

Superficial mycelium, branching, septate, closely adhering to the surface by 
means of the haustoria; asci arising from the base oi the perithccium, delicate, 
thin-walled, colorless, oblong, obovate or suborbicular, stalked, usually contain- 
ing from 2-8 ascosporcs; perithccium spherical with appendages, without 
ostiolum; conidia (Oidium) simple, colorless, cylindrical, oval or ovate, borne 
one above the other on septate, colorless hyphac. Contains many important 
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parasitic fungi, like the powder}' mildew of the grape (Uncinulo spiralis ), 
mildew of lilac ( Microsphaera Alni), mildew of sunflower ( Erysiphe Cichor- 
acearum), mildew of cherry ( Podosphaera Iridaclyla). 

Erysiphe. (Hcdw.) 

Pcrithccium containing several asci, appendages with simple threads, sim- 
ilar to and frequently interwoven with the mycelium. A small genus of 20 
species of wide distribution. 

F.rysiphe communis. (Wallr.) 

Amphigenous, mycelium abundant, persistent, or sometimes evanescent ; 
perithecia variable in size and reticulate, appendages variable in length, often 
long; asci 4-8 or more, ascospores 4-X. 

Distribution. Found on a large variety of different hosts but common on 
plants of the order of Lcguminosac. especially the forage plants like the pea 
(Vitia saliva), bean, clover and other members of the clovers. 
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Fig. 91. Powdery Mildews. 1-3. Sphaeroiheca ('oil eg n ft on Hop. 1. 
of hop with perithecia shown in the fonr. of dot*. 2. Perithecia with tortno 
(OP) x 175. 3. Akui with spores within the ascospores x 380. 4. Powdr 
Cherry {Podosphaera iridaelyla), conidiopbore bearing con id a (c). S-7. 

microscopicvm. S. On leaf. 6. Peritbecium. great', y magnified. 7. Ascus a 
1 after WetUtein. 2-4 after Tnlasne. 5 after Undau. 6-7 after Winter. 







After Prank. 



Pig. 92. Powdery Mildew. Sfhotrothota Co it a inti. I. Oogonium <o> and anther* 
Idium ( 41 ). 2. Separation of anthrri«lium cell. J. Pertiliration and formation of addi- 
tional cell*. 5-8. Further development of cell*. All Ricatly magnified. After Harper. 
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Poisonous properties. The Veterinarians of Europe ascribe to these mil- 
dews a form of stomatitis. 

Erysiphe graminis D C. 

Amphigcnous, often epiphyllous, mycelium dense, fclt-Iikc, persistent, white 
or gray, sometimes tinted brown ; perithecium immersed in the mycelium, few 
and scattered, large, about 225 M, in diameter ; asci 16-25 m oblong or oval, 
stalked, ascospores 8 or rarely 4; appendages rather short. 

Distribution and Hosts. Found on many different grasses like blue grass 
( Poa pratensis), fowl meadow grass {Poa serotina), occasionally also on wheat 
or orchard grass. The following rather popular account treats of this disease 
as it is common in the west. 

Every one who has had occasion to walk through a blue grass meadow 
after a rain, especially in damp and shaded places close to the ground, must 
have noticed a white ntealy covering on the blades of many of the leaves. The 
Germans have called this mehlthau (literally translated meal dew), which is 
certainly very expressive of its appearance. An examination with a microscope 
will show that this white substance is composed of spores and a mycelium. 
The mycelium is cobwebby and spreads over the surface, but docs not pene- 
trate the leaf. In numerous places erect branches are produced, these bear 
numerous spores. This stage was formerly called OirfiMm monilioides, being 
named Oidium beenusc the spores resemble an egg, although the resemblance 
is not marked in all cases of Oidium: the species was called monilioides liecause 
it was necklace like, referring to the manner in which the spores are borne. 
Worthington G. Smith states that the spores arc so small that it would take 
about a million to cover a square inch. 

In a powdery mildew occurring on the squirrel-tail grass, and supposed 
to be the same fungus, these spores are also capable of immediate germination. 
On blue grass the fungus frequently docs not produce perithecia but ends its 
existence with the formation of conidia. It produces perithecia abundantly on 
wheat in Iowa. 

These conidia or summer spores germinate, under favorable conditions, 
in from ten to sixteen hours. The temperature most favorable for germination 
is from 17-26° C. In a powdery mildew occurring on the squirrcl-lail grass, 
and supposed to be the same fungus, these spores are also capable of im- 
mediate germination. 

Under favorable conditions, especially moisture and damp weather, the 
fungus spreads rapidly. The leaf of gras« affected by this fungus soon dries, 
and when the affected plants are disturbed, small clouds of dust arise, especi- 
ally in shady places. The perfect stage of the fungus is not of common oc- 
currence, though if careful search is made in the fall, small black specks may 
be seen; these arc the perithecia and contain the asci and ascospores. It is 
the resting stage or winter condition of the fungus. The writer found the 
perfect fungus abundant on Poa IVolfii in Colorado, and Carver found it 
abundant on blue grass near Ames one season. The spores of the Oidium 
stage do not retain their power of germination very long, but the ascospores 
contained in the perithecium germinate the following spring, and when the 
tube comes in contact with the proper host the mycelium spreads over the 
surface of the leaf and causes the mealy appearance. 





Mg. 95. Variant ti«cie« ol Cardjtfp*. 1. C. ephiagloiioidtt. 2. C. mili/aris, a 
n# on a caterpillar <r). 3. Stroma on a Iniitin* torn of Ehfktmyen gnmulolui. 

3. Aurninorc x 200. «. Conidinphcre x ISO. S. Conidia of C. opk%eitoueidri. 6. C. 
tintrtn on a beetle <r). 7. C. Tiylen on a caterpillar <r)._ o in all fi K urc» atcfile, b 
fertile part of the Stroma 



C. Tarlt/rt on a caterpillar <r). a in 
and 6 after Lindau. 3-5 after Urefeld. 
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Simple or compound : pcrithccia somewhat coriaceous never black ; bright 
colored, opening by a suhccntral ostiolum. stroma soft, waxy, or occasionally 
cottony. A very numerous family containing many species. Contains the genera 
A f eflria, of 250 species, some being parasitic upon tree;; the Gibberella ami the 
Hypocrea upon barks of trees, etc., Cordxttps. parasitic upon various insects, 
C. mili/aris being found upon Lepidotera. the ccnidial stage of which is Isaria 
farinosa, the C. Raventlu upon the larvae of the June beetle; Poly Stigma 
rubrum, parasitic upon the plum; Epichlot typhina. the so-called Cat-tail 
fungus found upon various species of grass, especially timothy and orchard 
grass. Contains also the Gibbertll a Soubmetii. a parasite on wheat, which is a 
stage of Pusarium roseum described later in this work. 
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Norm.; ovary of rye. Pig. 2— Same invaded by Claviccps. Fig. i-Crnss-sec- 
lion ol ovary showing mycelium and spore* of sptacelia! st ace. The round bodies are 
summer spore. F,g. 4-Sclero.mm .lace. ¥ip. S-Scleroiium stage. Fig. 6-Genera" 

l\ e Z,Ur ?i? fi! *. ,BBC a F ' K - ■— , ! m, °vr ,rn ' «£.«*« in spring. Fig. «— Cross-section of 
globular head showing flask shaped pentbecu. Fig. 9— A»ci. A single peritheciuro show- 
ing elongated bodies in the center. F«. lfr— A .ingle **cus with filiform ascospnrcs pro 
trtlfitncr Thr«r irnrcfl ^ranr^tinl tra • 1 • . / . .« * y . 
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Claviceps, Tul. Ergot. 

Stroma erect, consisting of a sterile stem; subglobose, fertile head from 
a subcylindrical, black, hard sclerotium: perithecium immersed in the stroma, 
flask shaped; asci, clavate-cylindrical ; ascospores. filiform, colorless. 

Claviceps purpurea, (Fr.) Tul. 

Sclerotium variable in length from % to 1 inch long or more; long 
cylindrical; generally somewhat curved, wrinkled, purplish on the outside, 
while within ; usually several fruiting bodies from the same sclerotium ; heads 
spherical, tuberculose, borne on short flexuose stems; asci narrow, linear, 8- 
spored, ascospores filiform, continuous, attenuated toward the end, 50-76 
long. 

Ergot is a stage of a minute parasitic fungus; although its true nature 
was not known by early writers, it is mentioned by many of them. Lonicer, 
about the middle of the sixteenth century, mentions its specific use. Thalius 
applied the name of "ad sistendum sanguineum." 

Bauhin used the name of Secale luxuriant. De Candolle called it Sclero- 
tium claws. Although other names have been applied to it, the credit of 
working out the life history belongs to Tulasne, one of the most eminent of 
French mycologists. 

There arc still many persons who believe that ergot is a degenerate 
kernel of rye or wheat, but the researches of Tulasne and other mycologists 
have laid at rest many of the vague theories concerning it. The black, purple, 
or dark gray spurs found in the flowers of rye, wheat, and other grasses arc 
simply one stage of a parasitic fungus, known as Claviceps purpurea. These 
spurs consist of a compact mass of threads known as the sclerotium stage; it 
was formerly called Sclerotium claws. 

No changes occur in ergot while it remains in the head, but the following 
spring, when laid on damp earth, it produces at different points small, roundish 
patches which arc somewhat elevated. Soon a small white head appears which 
elongates, becoming stalked, and bearing a globular head at the tip. These 
heads change from a grayish yellow to a pinkish color. A cross section 
shows that the central portion is made up of closely woven hyphae or fungus 
threads, while the edge contains a number of flask-shaped bodies, the perithecia, 
in which are found elongated bodies known as asci; each ascus contains eight* 
filiform spores, the ascospores. The ascospores germinate and when coming 
in contact with a very young ovary the mycelium penetrates the delicate 
walls of the ovary and gradually displaces it. It is quite easy to trace out 
its life history by placing the ergot in damp sand and allowing it to remain 
over winter. 

The first indication of ergot in the summer is the formation of the so- 
called honey-dew, a sweetish and rather disagreeable fluid, which is eagerly 
sought by flies and other insects which feed upon it. This fluid contains 
a large number of small spores so that insects can readily carry the fungus 
from a diseased ovary to one not diseased. These spores germinate im- 
mediately. This stage is called the sphacelia. and formerly was held to be a 
distinct fungus. In this stage the mass which has replaced the ovary' is soft, 
but as it becomes older it hardens ; ultimately a hard and compact mass, the 
ergot, is formed. 
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Distribution and hosts. Found on a large number of host plants. Rye 
is more subject to it than any of the other cultivated cereals. The largest 
specimens are usually produced on isolated specimens of rye coming up in 
fields. It seldon happens that all of the ovaries are affected. Wheat, especial- 
ly winter wheat, is subject to the disease. The officinal ergot is usually 
obtained from rye. In Europe it has been reported on oats. Mr. C. W. 
Warburton found it on the same host in Iowa, in 1909. 

Of our native wild grasses, wiki ryes (Elymus robuslus, E. virginicus, 
/:. stria ins, E. canadensis, Aspreth hystrix ) are most subject to the disease. 
Most cases of ergotism in the United States undoubtedly result from the 
ergot on various species of Elymus; in Iowa on the Elymus robuslus, which 
is a common plant everywhere. Agropryon occidentals, a grass not uncommon 
in northwestern Iowa, and Quack Grass ( Agropyron repens), are also much 
subject to its attacks. Scarcely a head of the Western Wheat Grass cultivated 
on the college farm could bo found which did not have some ergot. This may 
be for the same reason that it occurs most abundantly on rye, namely, that 
the grasses occurred in isolated places. In some pastures, timothy (Phleum 
pratense), i* much subject to the attack of Claviceps purpurea. Thus in an 
old pasture in Wisconsin I observed a large percentage of timothy which 
contained many heads which were ergotired. Blue grass (Poa pratensis), 
Poa annua, Calamagroslis canadensis, Agrostis alba, Glycerin fluitans, nnd 
many others, in some seasons and localities, are diseased. Unusually large 
spemimens sometimes occur on Wild Rice (Zisania) in Iowa. 

It may be possible that some of the forms of ergot on grass may be 
referred to other species. Halstcd states, however, that ergot on Elymus 
robuslus is Claviceps purpurea. The Ifordeum jubatum contained apparently 
the same species, with some minor differences but these were due to the 
nature of the host. Claviceps microcephala (Wallr.). Tul., occurs on Phrag- 
mites, C. setulosa (Quel.) Sacc. with yellow stroma on Poa, and C. pusilla 
Ces on Andropogon Ischaemum. 

Poisonous properties. The subject of ergot and ergotism is one of con- 
siderable importance to stockmen in many parts of the country. Scarcely a 
year passes without some complaints being received by the state veterinarians 
of the injurious effects of ergot. The writer receives several complaints of 
this kind every year. But the cases of ergotism today are not nearly so fre- 
quent as they were 40 or 50 years ago. We will, therefore, append here a 
short history of the disease. 

Epidemics of ergotism have, without doubt, been correctly referred, be- 
fore the tenth century. Wood slates that epidemics of ergotism or chronic 
ergot poisoning have heen recorded from time to time since the days of 
Galen (130-200 A. D.) and of Caesar (B. C. 190-44). From the ninth to the 
thirteenth ccutnry epidemics were frequent in France, and in the twelfth in 
Spain. They were first called plagues but later received special names. In 
1596 Hesse and adjoining provinces were visited by this plague which was 
attributed to the presence of ergot in grain. In the epidemic in Silesia in 
1722, the king of Prussia ordered an exchange of sound rye for the affected 
grain. Freiburg was visited in 1702, Switzerland in 1715-16, Saxony in 1716, 
and other districts of Germany in 1717, 1736, 1741-42. France was visited in 
1650, 1670, and 1674. From 1765 to 17<# it was abundant in Sweden in rye 
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and barley. Linnaeus attributed it to the grain oi Raphanus raphanistrum, 
which occurred in France in 1816, in Lorraine and Burgundy; it was especially 
fatal to the poorer inhabitants. 

It has been observed that these epidemics follow a rainy season. Fleming 
states that in 1041, when the weather was so unpropitious, tempests, rains, and 
inundations occurring, many cattle perished from the disease. “In 1098, after 
inundations and heavy fogs, there was a general epizootic among cattle in 
Germany. In the same year ergotism appeared in the human species." 

Dr. Randall, in 1849, called attention to a disease in New York, in which 
the involved parts were finally invariably affected with dry gangrene. He states 
that in the severe climate of New York farmers allow their cattle to winter in 
fields on blue grass (Roa pratensis) which is rich in ergot. A disease known as 
"hoof-ail" was correctly ascribed to ergot by James Mease, of Philadelphia, prior 
to 18.38. The disease was quite severe in Orange county. New York, in 1820. It 
was minutely described by Arncll. In 1857, the disease was quite severe in 
Portage county, Ohio. A committee appointed by the Farmers’ Association of 
Edinburg reported that the disease was due to ergot contained in the hay 
eaten by cattle. In recent years, epizootics of ergotism have been reported 
by Law in New York, Stalker in Iowa, and Favillc in Colorado. In 1884, a 
very serious outbreak occurred in Kansas which was at first diagnosed ns 
"foot-and-mouth disease." Dr. Salmon found, upon examining samples of 
hay from various localities in the state, that these contained considerable quan- 
tities of wild rye (Rlymus t irginitus. ttir. submatirus) which in turn contained 
u large amount of ergot, in one case. 12 per cent and in another 10 per cent 
being found. From this hr estimated that 5-6 per cent of the entire weight 
of the plant must have been ergot and that a twenty-pound ration of hay 
would contain four ounces of ergot. 

Dr. Harihberger has called attention to an outbreak of ergotism from the 
use of ergotized red top, the fungus being common on red top throughout the 
United States and being one of the most common impurities in red top seed. 

The ergot contains the substance leucin and the non-nitrogenous substance 
ergotine, which according to the earlier investigations was regarded as the 
active principle and a? an alkaloid. According to Wenzcll ergot contains the 
two alkaloids, tebohn and ergotin C M H. 2 N t O B an amorphous, alkaline, feebly 
bitter substance. But according to the later investigations these substances arc 
identical. Tanrct isolated the crystallizable alkaloid frgolinm C, a H 4(| N 4 0 B ; 
this is a crystalline, slightly bitter substance, subsequently Robert found that 
this substance would not produce the action accredited to it and attributed its 
action to trgolinic mid and the alkaloid corvutin. The more recent investiga- 
tion of Jacobi attributes the poisonous action to chrysotoxin, an amorphous 
glucosidal acid. Secalinotoxm is a compound of sphacclotoxin, and secaliu 
C 2B H 8i N fl 0 4 ; accompanied by the harmless «uhstance, erguchrysiit. According 
to Robert cornutin is an alkaloid having a specific action on the uterus, 
causing it to contract; sphacelic acid, a non-crystallizable and non-nitrogenous 
substance which causes the poisoning and gangrene : rrgotinic acid, a nitrogenous 
glucoside without action on the uterus and narcotic in its effects. Besides 
these substances it contains others, prominent among them being a sugar called 
mycose, which is also present in other fungi. Ergot stimulates the involuntary 
muscles of the stomach and the intestines, it causes a constriction of the artcr- 
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iolcs and veins throughout the body with an increase of blood pressure. In 
toxic doses it paralyzes both the vasomotor centers and the heart muscle. 

It appears irom the experiments of Dale 1 and Barger and Carr 2 that 
cornutin docs not occur as such in ergot but is an artificial decomposition. Tan- 
ret discovered the first well defined crystalline alkaloid which he called ergot- 
inin. The secalin of Jacobi 3 is identical with ergotinin. Barger and Carr 
separate a second alkaloid which can be recognized chemically; to this they gave 
the name of trgotoxin, C JS H 41 O a N’ # . This substance is oi great physiological 
potency. According to Dale * ergotoxin produces in doses of a few milligrams 
“not only the characteristic reaction of ergot dcscrilicd by him, but also gangrene 
of the Cock’s-comb, and other ergot effects described by Robert and others to 
xf>!tacelic acid." 

According to Cronyn and Henderson 5 ergotoxin is a highly active alkaloid 
and has the properties of ergot most desired in medicine. It brings on long 
enduring vaso-constriction, increases uterine movements when injected in- 




FI*. 9t.— Effects of 
Ergotism: Hoof. of 

eatllo showing flesh 
sloughing •war. (Sal- 

(ravenously and the same lo a less extent when injected sulicutaneously, but 
when given per os has very little action. 

The toxicology of ergot is well described by Dr. Winslow as follows: 

Enormous .ingle doses arc required to poison animals or nan. When at much at 
two drachma of ergot to the pound, lire weight, are given lo dog., death ia not constant. 
Three ouncea, however, have proved fata) to .null dogs. Acute poisoning ia characterized 
by vomiting (in dogs), profuse salivation, dilation of the pupils, rapid hrrathing and 
frequent pulse. The animal cries out. has convulsive twitebings. staggering gait, paraplegia, 
intense thirst, and coma, terminating ia death. Horses, rattle, and sheep are unalTcctcd 
by any ordinary quantity of the drug. 

Chronic poisoning or ergotism rarely occurs in animals owing to continuous ingestion 
of ergotizrd grains. It is charactcrired by gastrointestinal indigestion, with nausea, 
vomiting, colic, diarrhoea or constipation, and abortion ensues in pregnant animals. In 
addition to gastrointestinal irritation tbe symptoms naturally assume two forms: 1. The 

gangrenous form: 2. the spasmodic form. In the first variety of ergotism there are 
coldness and anesthesia of the extremities, including tbe feet, ears, and tail of quadrupeds; 
the comb, tongue, and beak of birds, — followed by tbe appearance of passive congestion, 
blebs, and dry gangrene in the vicinity of these parts. The hoofs and beaks often drop off. 

1 Jour. Phys. 34:163, 1906. 

s The alkaloids of Ergot. Jour. Chew. Soc. 91 :3 37. 1907. These writers give a full 
literature on the subject. 

a Arch. Expt. Path. Par 39:104. 

♦Jour. Phys. 34:163. 

5 Jour. Pharma, and Expt. Therapeutics. Aug. 1909. 



\SCOM YCETES — EUA SC I— ERGOT 



279 



Death ensue* from general exhaustion. In the spasmodic form are seen tonic contraction 
of the flexor tendons of the limbs and anaesthesia of the extremities; muscular trembling 
and general tetanic spasm, with opisthotonos, convulsions and delirium. Death also occurs 
from asthenia. 

Griinfeld fed various animals with sphacclic acid in food. In the cocks, 
gangrene soon appeared affecting the comb; next the wattles, tongue linings, 
and crop. In hogs, the ears became gangrenous and fell off. Horses and cows 
fed upon grains containing ergot lose their hoofs, cars, and tails. The cor- 
nutin, according to Robert, acts through the nerve centers. Microscopic exam- 
ination of the abdominal and thoracic regions shows a toxic polyneuritis. 

Dr. McNeil in describing the disease says: 

Ergot stimulate* the nerve center* that cause the contraction of the small blood vcaacla 
supplying the different part* of the body and cauae one of the two form* of ergotism, 
namely, a nervous form, and a gangrenous form. 

Nervou* Ergotiam: In thi* form tbe contraction of the blood v easel* of the brain 

producci dullness and deprettion. Tbe animal alao suffers from gaitrnintcatinal catarrh, 
refuaes food, and gradually passes into a condition of general watting. The nervou* form, 
however, may assume an entirely different aspect and the animal dies suddenly in delirium 
or spasms, or gradually from paralysis. 

Gangrenous Ergotiam: In thi* common form the cheeking of the blood, resulting from 

the contraction of the small blood veaaela, causes a loss of a jwrt „r of •)) the limb below 
tbe knee or hock, the tail, or the ears. This form of tbe disease may manifest itaelf 
by the formation of ulcers at the top of tbe hoof or between the tee*, and a toe may be lost 
or the entire hoof ahed. The affected part dries, a small furrow or line of separation 
appear*, completely surrounding the limb, dividing the living from the dead mummified 
tl**ne. 

DOTH I MALES 

Pcrithccia reduced, asci arising from the slroma and not separable from it, 
stroma present, not fleshy; black or dark colored ostiolum present. 

DOTI1IDEACEAE 

Slroma pulvinatc, elongated, black or nearly black, coriaceous; pcrithccia 
inseparable from the stroma, asci 4-K spoced; hyaline, yellowish or brown. 

Phyllaehora, Nitschke. 

Stroma variable, elliptical, oblong or lanceolate, covered by the epidermis, 
black, roughened, ascosporcs ovate, elliptical, or oblong, mostly hyaline. About 
200 species. 

Phyllaehora Trifolii, (Per s.) Fckl. 

Stroma on the lower surface of the leaf, gregarious, collected in small, 
elongated groups extending along the nerves of the leaf, black, subglobosc, 
prominent, often confluent; ascosporcs elliptical, hyaline, continuous, 10-20 m 
I n the early part of the season small whitish or pale brown spots appear on 
the leaf, which contains the mycelium of the fungus. Dr. Trelease says: 

Thi* fruit* on the tower mrfaee. producing numerous tuft* of necklace-shaped thread*, 
each of which end* in a 2-celled. egg-shaped cooidia- spore. These tuft* of thread*, which, 
like the sporea, are of a deep brown color, are parked *o clo*ely together a* to completely 
cover the spot*, though under a hand lens they can be distinguished a* separate panulc*. 
To the naked eye they appear dead-black. Later in the season similar spots are occupied 
by small, coal-black fruits that contain atyloipore*. Winter spore*, produced in asci, are 
not known. The cotiidial form of this fungus ia especially common on white clover, though 
both forms are at tiroes found abundantly on red clover and other species. 

The Polylhrincium is common on red clover and is one of the numerous 
species which may be injurious to cattle. 
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l*’ig. 99. Hlacfa Spot of (PkylUchera A. 

Crow ftectioit of Imi through a Mack ami of t hr fungu*. P, 
Perithccia. B. An awu« with aacot fioret. a, b. Spot* on grar* 
leaf caused by the fungus. After Frank and Treleaac. 



Phylhuhora gramiHis (Peri..) Fell. 

Stroma scattered or confluent, penetrating the leaf and more or less prom- 
inent on both, sides, covered by a black and shining epidermis, roughened; 
ogtiola obscure; asci short, stalked, cylindrical, 7 S-80 x 7-8 m, ascosporcs R, 
pnraphyses present. 

Phyllaehora gmmiitis, occurs on many cultivated and wild grasses; other 
species occur on clover and other leguminous plants. This parasitic fungus 
disease causes blackish spots on the lower or both surfaces of the leaf. The 
fungus causing these black spots on grasses has been called the black spot 
disease. 

During August, and especially later, the coal black spots along the vcim 
are especially prominent; they are considerably less than one-eighth of an inch 
in length and width and occur on both surfaces of the leaf, but arc more 
abundant on the upper. These black spots arc composed of dense mycelium, 
which in the green leaves bears numerous small spores which serve to proga- 
patc the fungus in the summer. In dead leaves, small perithccia are found, 
which contain numerous elongated bodies, the asci. within which are found eight 
small, colorless spores, known as ascosporcs : these latter carry the fungus over 
winter. 

Distribution and Hosts. Widely distributed in both Europe and North 
America, very common upon Quack Grass. Wild Rye, Bottle Grass, Panic 
Grass, etc. 

Poisonous properties. The genus Phyllaehora is abundant at times and is 
associated with stomatitis. 

SPHAEUALCS 

Perithccia generally with a distinct ostiolum, of various consistency, not 
reddish or membranous, brown or blackish; stroma when present dark colored 
outside and whitish within. Contains the families: Sordariaceae, found upon 
decaying plants and substances; Chaetomiaceae, with superficial perithccia, gen- 
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erally with short ostiolum and an apical tuft of hairs or bristles; one species 
Chaetomium chartorum common on paper. Sphatrioceac, with membranaceous 
perithecia, apex perforated with a simple pore, contains a large number of 
parasitic fungi like the strawberry rust or spot disease ( Sphaerella Fragariae), 
and the spot disease of the currant ( Ctrcospora angulata). 

FUNGI IMPERFECT! 

The fungi included in this group are simply form genera, many of the 
species belong to the Pyrenomycetes, some belong to the Phyehomyeetes, and 
some to Hymenomycetes. In this connection we shall describe a few only 
which may cause trouble in forage. 

Helminthosporium gratnineum , Rabh. Yellow Leaf Disease of Barley 

Spot* in parallel rows, causing the leaves to become marked with yellow 
lines of pale green color; mycelium of the tissue colorless; conidiophorcs 
brownish on the surface, spores large 3-<>-celled. 

Distribution. Widely distributed in Europe and North America on barley. 

Helminthosporinm tnreifum. Pass. Leaf Browning of com 

Spots sharply limited, conidiophorcs brownish elongated, bearing several 
brown spores. Widely distributed in Europe on corn, and also in North 
America. 

Helminth, uporium ineonspicunm. E. 4 E. 

leaves dead and discolored, discoloration sometimes interrupted by spot* 
of various sues; conidiophorcs brown with several -cel led conidia. 




Pi*. 100. Yellow Leaf Dueuc of lUrky r<*« gramineum). a. Ilypha 

sridnf from short cell*. C Cooidium and to ike left > clutter of conktiophore^ d. 
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Pi*. >01. Spore* of Yellow Leaf Dtoe«*e of Bariev groviineum). 

a. and e. Spore* germinating. d. Conidiopkoee. 2. Leaf browning of Corn (Helmin' 
thoiporum (Hfctenm). Spore and conidiopbore to the left. To the right, conldiopbore 
puiliing through atotna. 



Distribution and hosts. On corn, widely distributed in North America. 

Poisonous properties. All of these fungi may be regarded as injurious, 
possibly producing stomatitis. 

Scoleeotriehum graminis. Fuckel 

Elongated brown or purplish-brown spots, the centers of which arc gray 
or whitish and contain minute black dots; these small dark spots contain the 
tufts of brown fungus threads, which make their way out through the stomata; 
the hyphae are somtimes septate and the spores are usually borne at the end 
or occasionally in a lateral position; these fruiting hyphae bear small, smoky- 
brown, two-ccllcd spores; the cells of the leaf become much altered, because 
the colorless threads of the fungus permeate them. On barley the disease is 
marked by brown or purplish-brown spots which appear on the leaf transversely. 

Distribution. Widely distributed in Europe and North America. 

Poisonous properties. May possibly produce mycotic stomatitis. 
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PI*. 101a. Spot Disease of Orchard 
GiM> (ScoteelotrtrhuiH gramtnit). Cross 
lection of leaf, general fruiting layer of 
fungus with conidiophorea and eonidia. 
A, spores germinating. After Trelraie. 




General appearance of fungus on 
leaf of Orchard gras*. After Treleaae. 



Polydesmus Mont. Rape Fungus 

Sterile hyphae repent; fertile erect, simple or branched septate colorless 
eonidia, interstitial filiform, concatenate, fusiform or clavate; many septate and 
opaque. 

Polydesmus exitiosus Kiihn. Rape Fungus 

Forming minute, punctate, elongated dark brown spots, eonidia elongated or 
somewhat clavate, narrowed upwardly, 18-12 septate; the septa but slightly con- 
stricted, olive-brown in color. The eonidia are 120-140 by 14 16 m; conidiophcrcs 
short, straight or slightly irregular, septate, making their way through the 

stomata. 

This fungus is widely distributed on rape and cabbage and has been referred 
to as Allernario brassicoe. It is, however, thought to be a distinct fungus. 

Poisonous properties. In Europe this iungus has long been associated with 
mycotic-stomatitis of cattle, but mycotic-stomatitis may be produced as indi- 
cated elsewhere, by other molds and fungi. This disease is characterized by in- 
flammation and ulceration oi the mucous membranes ot the mouth. Saliva- 
tion is a prominent symptom; the feet become swollen and sore. Dr. Mohlcr 
says : 

"Superficial erosions of the skin, particularly of tbc nuulc. and of the teats and udders 
of cows, may also be present, with some deration of temperature and emanciation." 

The disease is not serious and in many eases recovery occurs But where 
treatment is not resorted to the disease mar prove fatal, death occurring in from 
6-8 days. Dr. Mohler states that in serious outbreaks it is about 0.5%. 
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The treatment should consist of first removing the herd from the infected 
pasture or inclosure containing the fungus. They should be fed on good whole- 
some soft nutritious food, plenty of cold water should be given. Dr. Mohlcr 
recommends dissolving 2 heaping tablespoon fuls of borax or 1 tablespoonful of 
potassium chlorate in each of the first two buckets of water taken during the 
day. If the animals permit the mouth should l*e swabbed out with some anti- 
septic wash, such as weak carbolic acid or creolin solution, or permanganate 
of potash, or hydrogen peroxid. Mfhler recommends that range cattle can be 
treated by the use of medicated salt. 

"This salt may be prepared by pouring 4 our.ee* of crude carbolic acid upon 12 quart* 
of ordinary barrel salt, after which ifcry are ihoroug'ily mixed. The lesion* of the feet 
should be treated with a 2 per cent aolution of carbolic acid or of creolin, while the fiwiire* 
and other le*inn* of the akin will he benefited hy the application of carttolircd vaseline or 
line ointment. If the animal* are Heated in thi* manner and carefully fed the diaaaac will 
rapidly disappear.” 

Cladojporium her forum (Pers.) Link 

This fungus and its allies are very common upon oats, sometimes very 
destructive. It attacks all parts of the plant, but is especially common in the 
heads. The mycelium of the fungus grows not only on the surface of the 
plant but also in the interior; the conidiopbores and spores arc olive green, 
the former pass through the opening of the stomata or break through the 
epidermis; the spores arc 1- to 2-celled. home on the end or on short lateral 
branches and arc extremely variable in shape and si/e. 

The general effect of the disease is to cause the kernels to shrivel. The 
disease, as recorded by Cobb, occurs rather destructively on oats. Professor 
Peck records the occurrence of a Cladosporimn on oats, which he describes 
as a new species, the Fusicladium destruens. He says in regard to oats: 

"The foliage of the plants presented a singular admixture of green, dead- 
brown and reddish hues, strongly suggestive of that of a 'rust-struck' field,” 

Peck thinks this fungus inhabits the leaves of some of our northern grasses 
and has escaped from them to oat fields. Giltay reports that plants arc infected 
in the same way as in some of the grain smuts, the spores lteing carried over 
with the seed, anil that the disease can be prevented l»v treatment with hot 
water. A species of Cladosporium commonly affects the kernels of maize 
and is at times quite troublesome. 

Septoria Fr. 

Pcrithccia imbedded in the tissues of the plant, appearing as small black- 
ish or brownish spots; conidia generally multicellular and colorless; produced 
from short eonidiophorcs. A genus containing numerous species of wide dis- 
tribution. Many of them like the Septoria on the black currant and goose- 
berry, and the blackberry leaf spot. Septoria rubi, are troublesome parasitic 
fungi of cultivated plants. All of these fungi irritate the mucous membranes 
when found in abundance in the leaf. 

Septoria graminum-. Dcm. 

Spots at first yellow, then reddish-brown and finally whitish; perithecia 
blackish or brownish-black; spores 50 to 60 m long and 1.5 to 2 h wide, numer- 
ous, usually 2-celled. 
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Fig. 102, 1. Leaf of Ch«»r. showing r. am trout trull specks, the periihtcia of 

Sttforio Bromi. the spore* in the perithetia shown at 2. 



In a somewhat extended account of this disease Cobb states that the 
entire plant is not always involved. The fungus is variable, its character 
depending upon the host which it attacks. On Poa annua the leaf is mainly 
involved and in many cases is totally destroyed. Cavara states that the spots 
on the leaves are small, elliptical, red or yellow, or the latter may be entirely 
absent. The injury it does to young plants is very great; in some cases their 
total destruction has been observed. 
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Janczewski who has studied the life history of Septoria graminum states 
that this represents the pycnidial stage of Leptosphaeria Irilici and that the 
conidial form is the Cladosporium herbarum. We have not found the Septoria 
in Iowa though the Cladosporium is common. 

The Septoria tritiei Desm. is closely related to the above and should per- 
haps be regarded as nothing more than a variable form of S. graminum. 
The spots it produces are at first yellow, then reddish-brown, and finally 
whitish. The spores are 50-60 u long and 1-5 to 2 m wide and usually divided. 
A Septoria on the glumes of wheat in Ohio has been reported by Selby. 

Several other species of Septoria are allied to the above species, one, the 
Septoria bromi Sacc. is common in Iowa on Bromus secolinus. 

• Diplodia. Fr. 

Perithecia bursting out sub-cutaneously. sub-carbonaceous, papillate ac- 
cording to type; spores ellipsoidal, ovoid or oblong, 1-celled, fuscous, per- 
forated; basidia rod-like, simple hyaline. From the original genus have been 
separated five genera as follows: Species with superficial perithecia Diplodi- 
ella ; with hirsute perithecia Chaetodiplodia ; with clustered perithecia Botry- 
odiplodia ; with mucilaginous spores Mocrodiplodia; with hyaline spores 
Diplodina. 




Fi«. 103. Spore* of Diplodio Z *•*. 7. Young *pore» on the conldiophorei with sporo- 
phorea attached. 3. Germinating spore*. 4. Dark *wollen hyphae ol Diplodia. 

Diplodia Zeae (Schw.) I^v. 

• 

Pycnidia black and spherical to pyriform, those forming on the husk or 
stalk developing within the tissues and breaking through at maturity, the 
greater number of pycnidia. however, occur between the kernels and arc sit- 
uated in a stroma. Conidia dark brown, cylindrical to elliptical, obtuse, straight 
or usually slightly curved and 1 -septate; one to several oil drops in each cell; 
5*« in diameter; spores germinate in 18-24 hours in 3 per cent glucose agar 
at 26° C; in somewhat longer time when grown on corn agar; germ tube arises 
from near distal end at each spore.* 

Distribution. A serious parasitic disease generally found where corn 
is cultivated, particularly in Illinois.* Iowa, and Nebraska. 

Poisonous properties. This fungus is widely distributed in ears of corn and 
may be responsible for forage poisoning. 

• Hcald, F. D.; Witcox, E. M.; and Pool, V. W. The Life-history and Parasitism of 

Diplodia Zeae (Schw.) Lev. . . _ „ 

* Bnrrill, T. I., and Barrett, J. T. Ear Rots of Corn. Butt. III. Agr. Exp. Sta. 
133:65-109. n pi. 
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Mff. 103 A. C rot** tret inn of the pycntitum of Dibledio Zear on * corn kernel showing 
flporopltorcs, eonidia and mycelium. After Ilorrill and Barrett. 



Although the fungus has been cultivated, the toxic substance has not 
been isolated. The writer fed mouldy corn meal to cats and rabbits. It 
produced injurious effects in kittens; three of these animals fed with mouldy 
corn menl and milk died from the effects. Unfortunately, in this case, different 
moulds, / tspergillus glaucus. F "Sarin m, and Diplodia. were used. 

Dr. Erwin F. Smith and Florence Hedges write as follows of this fungus: 

“It I* alio worthy ol inquiry whether thi* (uncut may not he the cause of the to-enlleil 
'cornstalk dl»ea»e‘ prevalent among cattle In the we*. It it alto possible that to Diplodia 
should be referred the great number* of death* of negroet in the south during put three 
year* (1906-1909) from the BO-called pellagra. following the consumption of mouldy corn- 
meal and mouldy hominy. Thia fungus I* *lto the caute of mouldy corn in Italy. The only 
Other fungi we have reason for suspecting in this connection ate specie* of Alfftiitui." * 

There arc striking similarities between the so-called forage poisoning of 
cattle and the Pellagra disease in Italy and they are probably referable to some 
of the fungi found in corn. Pr. Miqud • in 183R suggested that a Mucor 
was the cause of Pellagra. 

FusariuiN. Lk. 

Mycelium spreading, more or less effuse; eonidia spindle-shaped or sickle- 
like, many-celled at maturity, conidiophores branching, eonidia borne at the 
apex. A genus of numerous species, many of which arc of uncertain affinity, 
usually found on dead organic matter but several are known to produce 
diseases of cultivated plants, like F. Lycofiersici, Sacc.. which produces the 
"Sleeping Disease” of tomatoes, the mycelium occurring in the vessels of the 
roots and causing a wilting. The Fusarinm limonis, Briosi. produces a mal- 
di-gomma, or foot-rot, of orange and lemon tree*. The Fusarinm vasinfeclum, 
Atks., produces a disease of cotton, known a« "frcnching." The cotton wilt 
is caused by a species of Fusarinm and the perfect form of this fungus ac- 
cording to E. F. Smith is .V ecosmospora. 

* Diplodia Disease of Maize (Suspected caute of Pell*|r*). Science 30:60-61. 

•Die Noord — N edcrlandsch e Tergift-ge Gevassen. 43 Amsterdam 1639. 




288 



MANUAL OF POISONOUS PLANTS 




/ 



Tig. 104. Wheat Scab (GibbtreUa Saubintiii), Perfect form of F*»nrf»im roitum I. 
1. Wheat affect rd with wheat acah. upper portion destroyed. 2. Glumei coveted with 
perithecia. 4. Perithecia. S. Aaei from per.thccia with aKoiporci, one of there enlarged 
at 6. 7. Conidiophore and aporra grown in agar. After Selby. 

Fusarium rosrum, Link 

Mycelium whitish or varying from yellow to orange, appearing at the 
time when the grain begins to turn; the head, or part of it. has a whitish 
appearance and the chaff is glued together; conidiophores branched, spores 
terminal or lateral, crescent shaped at first, 1 -celled, finally 2 or more celled; 
color of the conidia white or in masses orange or pink. According to Snceardo 
the ascigcrous stage is the Gibberella Saubiurltii (Mont.) Sacc. with gregari- 
ous perithecia. coriaceous, or somewhat membranaceous; somewhat blackish 
in color, asci oblong. lanceolate, ascospores fusiform, 3-ccllcd. Definite cul- 
tural experiments have not been made in this country to determine the relation 
of this fungus to the F. helerosforum. 

According to Burrill and Barrett * several form? of Fusarium occur on 
corn. Saccardo in a letter to the writer identified the common Iowa Fusarium 
on corn as F. heterosporum. 

The Fusarium helcrosporum Nees. is common in parts of Germany, and 
Tubeuf quotes Frank as stating that the destruction of rye is total in some 

• Bull. 111. AgrL Exp. Sta. 133. 
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on corn, which produce* ■ «len*e fell* cum extending 
between the kernel* to the cob. 1J. A spore producing 

S pline in prune juke culture. 14. terminating spare* 
one of the *p«ie*. 14. Hypknl branebe* of the 

Mine, with mkrcconidia and mncroconidia. After Bur- 
rill nnd Barrett. 




Fig. 106. Moulds and bacteria from corn. 
1 ar.d 3. Fnwrimm kcteroit^rum I Mycelium. 
3. Conidia. I and 6. Other moulds. 4 and 3. 
Bacteria. After Pamoel and King. 
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places, the fungus investing the whole kernel. Rostrup mentions it as destruc- 
tive to germinating barley. It also occurs upon ergotized rye and is regarded 
by some mycologists as distinct from Fusarium culmorum . It is probable 
that the various species of Fusarium infesting cereals should be referred to 
one species. 

Poisonous properties. Whether this fungus is responsible for the disease 
referred to by Dr. Mayo and other veterinarians, has not been definitely deter- 
mined. It is true that experiments made by Dr. Bitting, this writer, and 
others, show that no doubt the Fusarium fed in considerable quantities to 
cats and dogs has had an injurious effect. Cats did not relish milk in which 
this material had been placed. If nothing more. Fusarium may be looked upon 
as producing stomatatis. Prof. Sheldon refers this fungus to r«.rarmHi 
momlifont te. In the diseased horses reported by Dr. Peters the horses would 
lose their hair and hoofs and were said to be alkalied. Cattle and hogs were 
likewise said to lose their hair. Feeding experiments conducted on hogs with 
this corn as well as with pure cultures reproduced the symptoms in experimental 
animals. In this connection this statement of Dr. Law’* is of interest : 

Fodders affected with cryptogams or bKlrrul ferments are undoubtedly at limn the 
cause of encephalitis. Veterinary record* furnish man y ir stances of wide spread attack* 
of stomach staggers, abdominal vertigo, and cerebro-spiiul meningitis in wet seasons, when 
the fodders have been harvested In poor condition or when ftom inundation or accidental 
exposure they have become permeated by cryptogams and microbes. Among comparatively 
recent accounla of this are those of Martin and Varnetl (musty oae*>, 1/imbroso, Depre. 
Rrbe, Prlllil. and Tlrell (smuts), limiley and Barthrlemy (musty fodder), and Ray (fer- 
mented potatoes). One of the most extended local outbrrak* of ccrcbro-spinal congestion 
I have ever seen, occurred in the pM mutes of the Wilkesbarre coal mines, while fed on 
Canadian hay which had been soaked with rain in transit and had undergone extensive fer- 
mentation. It should he noted that there were the attendant factor* of overwork. In antici- 
pation of a strike, and a Sunday’s holiday above ground In a bright summer sunshine. 

The experiments! administration of mould*, smut* and microbes, have In the great 
majority of cases led to little or no evil result (Gamier. Mayo. Dinwiddle, etc.) and there 
is a atrong tendency to discredit the fathogenic action of these aiient* In reported out- 
break*. The safer conclusion perhaps would be. to recognise the fact that they are not 
equally pathogenic under alt conditions of their growth and administration. The oft- 
rrcurring epizootics of brain disease in connection with wide spresd spoiling of the fodders 
In remote sn-i rrcent time*, probably Imply that cryt4ogams or microbe* and their products, 
plus some condition not yet fully understood, are efficient concurrent factors. If Sre can 
diseovrr this as yet unknown factor and demonstrate that it operate* with equal power In 
the absence of cryptogam* and ferments, at in Ibrir presence, it will be logical to pronounce 
these latter as non-psthogenic under all circumstance*. Until then cryptogams and bac- 
teria must be held as probable factors. 

In recognizing how much cryptogams and bacteria vary under different conditions of 
life, ami what various products they elaborate at different stage* of their growth, we can 
theoretically explain the absence of the disease at one time and its presence at another 
under what seem to be identical circumstances, as also the variety of symptom* shown in 
different outbreaks. White this causaticn cannot be said to he absolutely proved, it is 
not antagonistic to the facts in many of the best observed outbreaks, and may serve as a 
hypothetical working theory until actual demonstration can be furnished. The affection 
suggest* a narcotic poiuvt introduced from without, rather than a disease due to a germ 
propagated In the system. 

In all probability as we learn more of the true pathology of the disrate, we shall 
come to recognize not one. but several toxic principle*, sr.d several different affections 
each with its characteristic phenomena in the somewhat indefinite affection still known as 
cerebro-spinal meningitis. 

The tr.a'.ady has been described in horses, oxen, sheep, goats ar.d dog*, attacking by 
preference the young, which are not yet inured to the unknown poison, and by preference 
in winter and spring, the periods of close stablirg. dry feeding and shedding of the coat. 
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Dr. R. A. Craig of Indiana reports as follows in regard to interesting 
experiments made at the Indiana Station : 

In January, four sacks of spoiled, mouldy com were gathered from a slatk field adjoin- 
ing a field In which cattle had developed cornstalk disease. A healthy heifer weighing 
three hundred and fifty pounds was fed four to five pounds (twelve to seventeen ears) of 
this corn twice a day. In addition stover was fed. On the afternoon of the sixth day of 
the test the heifer appeared weak, went down in the stall and was helped up twice in the 
afternoon. When down she struggled some, and when helped up ‘•shivered’' as if cold. In 
the evening she was still trembling and appeared weak. The weakness disappeared the 
following day. A few days later a slight twitching of the body muscles was noticed. 
The feeding test extended over a periol of sixteen days. Her appetite remained good 
throughout the test. 

Dr. Craig adds th* following: 

During the fall and early winter of 1898**99, Bitting reported losses in horses and 
cattle, supposed to have been due to feeding on spoiled com. By feeding corn meal that 
was inoculated with a pure culture of a mold (Pusarium sp.) made from the spoiled 
corn, he produced salivation and redness of the gums of the two horses used in the ex- 
periment. I.ater spoiled corn was fed. On the 6fth day one horae showed a slight saliva- 
tion, colicky pains and diarrhoea. On the seventh day, noticeable incoordination in mov- 
ing about and atupor. For two daya the animal stood with the head pressed against the 
wall. A quick recovery followed and the nervous disease from which horses were reported 
as dying did not develop. The second hocse showed nothing more than a alight irritation 
to the mouth. 

Because of the close resemblance between toxic poisoning from sorghum 
and the symptoms of corn stalk disease, Price deemed it advisable to examine 
cornstalks for the substances which produce prussic acid in plants. Samples of 
stalks from fields in which cattle had died were obtained. In these samples 
he discovered an enzyme which had the property of decomposing a glucosidc 
(fmygdalin) and thereby poison as a result of enzyme was found. However, 
no glucosidc capable of forming thi* poison as a result of enzyme action was 
found. The results were not regarded as conclusive, as only a few samples 
were examined, and the failure to discover a suitable glucosidc did not prove 
Its absence in the corn plant, or in other plants in ihc field. 

Dr. Peters says in regard to the feeding of moldy corn to horses as 
follows : 

Numerous report* have been received from stock ow n ers of a disease which ihey call 
cornstalk disease or spinal meningitis which affects horses in the stalk* and also some 
which have not been In the Walk*. 

Thi* disease la very rapid in its course. For this reason it is sometimes difficult 
to ice animals alive or in the beginning stage* of the disease. In the later siages the 
animals are usually in s-ich violent excitement that the symptoms lave to be studied from 
• distance. One peculiar feature about the disease is that it oorres on without warning, 
often attacking an animal while at work. One of the first symptoms noticed is the refusal 
of feed. Some have observed an excessive thi'it and a difficulty in swallowing. The head 
is drooped in a very peculiar mannrr. denoting dullness. The eyes become very dull and 
liter almost totally blind. This is usually f ©I’owed by delirium ard death. When a horse 
becomes affected in the Stall it sometimes presses its hex! against the marger or wall and 
as this symptom increases in violence it is not uncommon to fnd the Mall and manger 
demolished. Another peculiarity of the di*ea*c i* that just before the animal becomes 
violent, one can cross it* leg* and the animal will temain in the position semi-conscious for 
some time. 

This disease baa been attributed to many causes. It is practically conceded at thi* 
time that it is due to a fungus found on the food admiristered. Feeding experiments with 
mouldy corn at our Station and other Statior.v have proven that mouldy corn is capable of 
producing this disease. In March. 1932. a quantity of mouldy corn, which was taken from 
cribs of a farmer at Graf. Nebr.. who had lost a number of horses with this disease, was 
fed to four horses. These horses were fed exclusively on thi* corn with a small quantity of 
good hay ar.d on April 2 two of the horse* were found to be affected, the symptoms being 
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the same as these in animals that died in various parts of the state. The black horse, 
John, was found in the afternoon of April 2 to be swaying in his gait. He refused feed, 
had the peculiar dullness of the eyes, and when his limbs were crossed he remained In 
that petition entirely motionless for some time. The next morning the animal was very 
much worse and at noon he was killed so that an autopsy could be held. The post-mortem 
examination showed that all organs were practically normal except the brain which was much 
softer than norma). I will quote the description of the post mortem as given by Dr. Butler, 
which is as follows: “On removal of tbe brain the superior surface of the right cerebral hemi- 
sphere was noticed to be slightly flattened over the anterior half. Palpation revealed a soft 
spot at this place. An incision through the apiarently sound gray matter revealed what 
Mayo described as a sereous abscess in which floated flocculi of broken down brain sub* 
stance, which presented the appearance, as one stockman said, of a mixture of vinegar 
and curdled milk. This portion of softened and broken-down white brain substance is in 
no sense n serous abscess. The line of demarcation between tbe broken down and the healthy 
brain substance was not clearly marked, but surrounding the completely broken-down por- 
tion of a rone probably half an inch thick that was softer than normal and of a slightly yellow 
color. The liquid in the cavity, and in which floated portions of soft and partially broken-down 
brain substance, was slightly yellow, but in no instance was clotted blood or any other 
microscopic evidence of a hemorrhage to be found." 

Dr. Butler and Dr. Mayo conducted an experiment with gome mouldy corn 
from a farmer who lost four registered Percheron horses at Wakefield, 
Kansas. Four hundred pounds of the worst of this corn and fifty pounds of 
the chaff and screenings were sent to the Agriculiur.nl College in Manhattan, 
Kansas, anti a feeding experiment was started with two colts, twenty-three 
months old. The experiment began on July 16, when each colt received l'/a 
kilos twice daily. On July 22. they were fed V/, kilos of corn and cob meal 
twice daily. On the 26th of July 1*4 kilos of the damaged corn, well ground, 
cob and all. This was continued until August 19. One colt died August 21. 
Another experiment was conducted with a two year old colt, but fed with 
mouldy corn and good prairie hay. The temperature of the animal varied 
from 101-102° F. This colt died on July 26, the feeding experiment having 




Fig. 107. Dermal mycosis associate wiih Sarcoptie mange caused by Pusorium rquinum, 
conidia and mycelium. 2 - 6 . Conidia (mc recur, id ia) in various stage* of development. 
4. Germinating. After Melvin and Mohler. 
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begun on June 30. It was observed that after three weeks there were no 
notable changes except a gain in flesh. 

It seems to me that there can be no question from these experiments that 
mouldy corn is dangerous to feed to animals. 

Oxen, sheep, and dogs arc also affected with a form of meningitis, due 
to mouldy conditions. Of course, it should be stated that in the above descrip- 
tion by Dr. Law, no special mould fungus is referred to. 

Pusoritim equinum. Korgaard. Itch Disease of Horses 

Mycelium immersed, septate and branched: conidia in cultures sickle- 
shaped, segmented : in hair sacs and sebaceous glands spindle-shaped or 
crescent-shaped bodies. 

Drs. Melvin and Mohlcr supplement the above characters as follows: 

The Futariura pflt min three forms of spare*. the raicroconidia smalt and oral, 
non-septaie or two celled; the rearcroeonhlia. targe falcate, with sharp lanceolate end*. 3-5 
septate, forming many aerial thrrada; 35-55 u long ? wide; the cklamydu.pores oval 

or oblong, thin walled, densely granular. K-i$ * in diameter. The macroconidia occur 
during the later stage of growth. On culture media thrrr if a white growth which breomea 
■lightly colored. The mo»t favorable medium it potato and sterilised bread, but It grows 
well In agar, glucose, or saccharine agar. 

Distribution. North America, California to Idaho. 

Pathogenic properties. In Drceml>cr. 1901. Victor A. Nbrgnnrd con- 
tributed to Science an account of a disease affecting horses, said to be pro- 
duced by a fungus to which he suggested that, {tending investigation, the name 
Vusarium equinum, nov. spee. be given. The following is an abstract of the 
article in question : 

An epidemic shin disease appeared among the horses on the Umatilla Indian Keserra- 
tlon, Pendleton, Oregon, upwards of sixty percent oat of six thnuond horse# having been 
affected, The disease manifested Itself through severe itching and loss of hair over almost 
the entire body. Many of the animals died of starvation. An examination of samples of 
the shin was made In the Pathological Division ©f the Bureau of Animal Industry and the 
presence of Sarrofles observed. However these parasites were not present in sufficient 
numbers to account for the almost compiAr alopecia, and examination of samples almost 
entirely denuded of hair failed to show their presence. Microscopic examination of arc- 
lions of the skin stained with borax blue showed the presence of large half-moon, spindle 
shaped bodies, deeply stained, in the hair tscs and sebaceous glands. Further culture 
produced from one to f.ve circular colonies of a fungus which grew rapidly and assumed 
a salmon pink color. Cover-glass preparations made from thrse colonies contained numerous 
sickle-shaped segmented spores, characteristic of Fuurium. Of the twenty-five known vari- 
eties of this fungus, according to Dr. Erwin F. Smith, hitherto none has been known to 
be pathogenic to animals. 

Drs. A. D. Melvin ami J. R. Mohlcr have given a somewhat more extended 
account of this form oi dermatomycosis. They found present with the disease 
the Sarcoptes scabei. In 1901 the disease appeared in a very aggravated form, 
some 2,5CO animals were diseased out of 6jCOO animals on the Umatilla Indian 
reservation. It is supposed that this disease was introduced from California 
in 1902 from trailed horses. It appears that the fungus apparently enters the 
hair follicles, penetrates between the cells of the epidermis or abrasion of the 
skin and involves the surrounding cuticle, causing irritation, followed by pruritis, 
the animal attempting to rub itself against anything with which it comes in con- 
tact. When the scurf is rubbed off by the finger nail there is left in its place a red 
moist denuded surface. It affects almost the entire body except the knees and 
hocks. The crusts are oi gray color at first but turn darker. When the tissue 
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is examined microscopically, the spores are found to be abundant in the hair 
follicle, the fungus causing the hair to drop out- The inflammatory process 
spreads in the sebaceous glands causing a suppression of the excretion with 
the formation of crusts anl scab. Occasionally Sarcoptes were found but 
Drs. Melvin and Mohler do not believe that they were the principal cause of 
the disease, although when present the animal parasite may aggravate the trouble. 
All ages and breeds of horses are susceptible as are both sexes. The animal 
stands around the rubbing posts all day and finally dies. 

Rabbits, dogs, guinea pigs are immune. Experiments with horses were 
not successful, which these writers think may be because the right stage of the 
fungus was not used for inoculation experiments. 

Treatment. The authors recommend dynamo oil and sulphur in the propor- 
tion of one pound of the latter to a gallon of oil. Coal tar sheep dips have also 
been used. 




Oosfora, Wallr. 

Fungus with small tufts spreading or pulvinate, mucedinous, loose, or 
somewhat compact; fertile hyphae, short, with icw branches; conidia trans- 
parent, usually in chains, globose or ovoid, hyaline or slightly colored. 
Oospora porriginis (Mont, and Berk.) Sacc. Achorion Sckonleinii, Rcmak. 

Favus, Tinea favosa. Honeycomb Ringworm 

Mycelium flexuose, simple, branched, or forked, continuous conidia, ovoid, 
triangular or somewhat cubical, varying 3-6 a in diameter; mycelium in masses 
with granular protoplasm occasionally branched at the end, the ends swollen, 
club-shaped, branches of the mycelium with lateral branches; spores oval, round 
or angular, 3-8 *» long and 3-4 h wide, single or in chains. The threads of 
the fungus arc readily detected in the bulbs and the shafts oi hairs when sodium 
nitrate or potassium hydroxid is added, but at a distance oi two inches the 
fungus cannot be detected. Sections of the nail stained also show threads 
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of the fungus. This fungus has been cultivated in ordinary agar or by Krai's 
method. It grows well at higher temperatures, and in 24-48 hours the fungus 
threads appear. The spores germinate at 35* C. in 14 hours, and in 24 hours 
a fine mycelium appears in the air. In nutrient media like potato, gelatin and 
agar, chlamydospores and yellowish bodies appear. The organism requires 
higher temperatures for its best development, the optimum is 35“ C. The 
organism from some of the lower animals, however, grows at lower temper- 
atures. 

According to Walsch the best development of the fungus in the hair is near 
the upper end of the root, from here it extends upward or downward; the 
mycelium may be ex follicular or on the surface of the hair. 

The favus of man does not differ especially from that of animals except 
in color, and in the shorter duration of the disease in animals. 

Distribution. Widely distributed in Europe and North America, but, 
according to Hyde and Montgomery, less common in the United States, Austria, 
and England, than in France, Scotland and Poland. 

Pathogenic properties. This form of dermatomycosis known as Favus was 
discovered by Schdnlein in 1839. In the middle ages, it was known as Tinea, 
meaning a moth or worm. Previous to the discovery of the organism by 
Schdnlein, various troubles were classed as favus. 

Ueusinger suspected the fungus nature of the disease as early as 1826. 
Remnk. in 1845, cultivated the organism upon apple and transmitted it to his 
arm. He named the fungus Aehorion Sehdnleinit and in medical literature it 
is frequently referred to by this name. 

The favus organism of mice was discovered in 1850 by Bennett and recog- 
nized by subsequent investigators like Schroeder and Simon. Favus of cats, 
guinea pigs, and dogs was recognized by Saint Cyr. Gcrlnch found it in birds, 
and Gruby, three years after the discovery of the organism by Schdnlein, found 
it in hairs on the heads of children and the hairs of the heard. In recent times, 
various views have been expressed with reference to the nature of favus and 
trichophytosis, it being held that these diseases are produced by different fungi. 
Pick in 1887, Walsch in 1896. and others considered the fungus to be poly- 
morphic. Quincke distinguished three varieties bur pathologists arc not agreed 
on this point. Plaut. in his discussion of the parasitic fungi, divides them into 
the following groups: the Favus ami the Triehophytic groups. According to 
this view, the favus of man and that of animals are regarded as distinct fungi. 

The disease in man generally appears where hairs occur, but may appear 
also in other parts of the body as the eyes, nails, etc., seldom becoming general. 
Favus of the nails is called Favus onychomycosis. In lower animals the disease 
may occur on the head, nose, ears, back ami, more frequently, is generalized. 
Formerly this disease was common among the poorer classes. Today, it is 
not common in France. Holland. Scandinavia. Germany. England, Switzerland, 
Japan or America; on the other hand, it is rather frequent in Russia, Scotland, 
Italy, Spain, Asia, Austria and Egypt, young individuals being more suscep- 
tible to it than arc older pcrsrns. probably acquiring the disease by contact. 
The disease is spread through spores of the fungus. The mycelium itself, ac- 
cording to Grawitz, is not capable of spreading the disease of animals. In 
man it is recognized by the development of minute yellowish or reddish points; 
delicate vesciclcs may surround these spots. Later, the fungus may develop a 





tig- 109. Epidermis ir. vailed by Sporotricbum. 
3 — inferior portion of the c*rnnm: b — superior 

portion of the rrie. Both exhibit lc*i* mycelial threads* 
wit* a few ramifications and a small number of spores. 
After Kaposi. 
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crusl ; the odor is very disagreeable, being compared to the odor of mice or 
the urine oi cats. 

Mice are most susceptible to the disease, cats coming next since they 
come in contact with mice which have favus, then dogs by means oi the cats 
and finally guinea pigs. 

According to the recent investigations of Frank (1X91) three different types 
oi fungi were isolated from mice, and Unna and Xccbc in 1893, concluded that 
no fewer than nine species existed, three aerophilous and six acrophobic, as 
follows: Achorion eulythrix, A. didikroou, A. alkalon, A. radians, A. akro- 
megalicum, A. dnneryens, A. cysticum, A. wouiiiforme, and A. tarsi feron, but 
these may probably be regarded as one widelv-polymorphic species. 
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Sporotrichum, Link 

Hyphae, branching irregularly and repeatedly, septate or continuous, usual- 
ly equally procumbent ; conidia, acrogenous at the apices of the main and lateral 
branches, usually solitary beneath, ovoid or subglobose. This genus differs 
from Botrytis, especially in all the hyphae lnring procumbent and the conidia 
subsolitary; from Trichosporum, in never being dark colored. Very many 
species, imperfectly described by older writers, show mere iorms, or mycelia. 

Sporotrichum Furfur. Rob 

Pale yellow or yellowish brown to dark brown or brownish-red spots, vary- 
ing in size from that of a lentil to that of a hand, either smooth or shilling or 
dull exfoliating. Found on the hreast. stomach, or back. Never upon the 
hands, feet, seldom on the face. Slender hyphae 3-4 * wide, 7-13 long, vari- 
able as to length and thickness. The spores are clustered resembling oil drops. 
On potato a characteristic growth of yellowish, orange red brown, blackish 
or greenish color. Old culture is grayish, brownish or violet color. In 3-4 
days a whitish gelatinous mass forms, which in 3-4 weeks covers the whole 
surface. Conidia arc oidium-like, 'urroondrd by thick hyphae, occur in scales, 
4-7 m, spherical. In cultures budding occurs. 

Distribution. Common in some localities in Ivuro|»c and America. 

Pathoy'nic properties. Fehr in 1840 observed that most of the inhabitants 
in a Swiss village were infected through cattle. Bazin in 1853 observed that 
many cavalry men were infected through horse*. Papa in 1840 observed that 
this disease was frequently transmitted to men. In cities it chiefly occurs in 
cats and dogs, and through these it is conveyed to men. 

It is especially common in people with tender skins and in tubercular 
patients, and is more common with women than men. In 184fi. Kichstcdt dis- 
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covered the cause while Robin named the fungus Microsporon Furfur. Kob- 
ner, in 1866, made the first inoculation experiments. 

Grawitz, in 1876, first cultivated the organism. His work was followed 
by that of such other investigators as Sehlen in 1890 and Koltjar in 1892, who 
succeeded in transmitting the cultivated fungus to guinea pigs and gave it the 
name Oidium minimum. It has also been named Oidium Furfur. Vuillemin 
also cultivated the fungus to which he gave the name Malassesia Furfur. Pure 
cultures of the organism grown on potato were transmitted to man. 

Treatment. The best treatment, as recommended by Hyde and Montgomery, 
is a hot bath, the skin being rubbed with soap; following this the skin is 
bathed with clean water and sponged with a solution of sodium hyposulfite, 1 
drachm (4) to the ounce (30). 




Fig. III. KrylhrntM I'urgj*. Sf'orotrichum 
•Kinuiuiimutn. After lljr*!e anti Montgomery. 



Sparotrichum minutijsimum (Burckhardt.) Pammel. Erythrasma 

It begins as small brown or reddish patches which become confluent; these 
spots may become as large as the palm of a hand and occur in the axial 
region : the scales contain Leptothrox-likc threads which are branched and 
septate; conidia small, round or angular. It grows well on agar agar, glycerine 
agar, gelatine, potatoes, ami in blood scrum. In nutrient media, branching, 
septate hyphae 0.8-1. 3 a* in thickness and 5-15 » in length are seen; the short 
hyphae break up into numerous spores. 

This disease was first observed by Burckhardt in 1869 and since lias been 
observed by others. It occurs in the form of roundish or punctiform patches, 
sharply contrasted with the adjacent tissues. The younger areas arc livid 
red while the older arc yellowish or brownish. 








FUNGI IMPERFECTI— ERYTHRASMA 



299 



A so-called Dhobie itch of the Philippine Islands is in pari caused by this 
fungus. Though Hyde and Montgomery’ state that there arc two other types of 
infection known by this name, one is trichophyton and one of bacterial origin. 

Sporotrichum giganteum, (Unna). Pammel 

Spores arc free or in chains in nutrient medium 1.5-7 M in diameter, the 
oval 4-5x5-6 M, yeast-like budding resembling Oidiutn iactis also occurs; ecto- 
spores as well as chlamydospores present, the latter 8-12 m in diameter with 
strongly refringent bodies: in cultures ray like, the rays consisting of hyphae 
and spores, in liquid media only hyphae with ectospores. In the hair, knot-like 
bodies are formed with spores and hyphae emlicddcd in mucilage. 

The Colombia disease was described as Trichosporon giganteum, Unna. It 
is a polymorphic fungus and the 7'. ovoides, Behrend is included but by some is 
regarded as different. The knotty masses of hair are less thick, and the spores 
are oval in shape; gelatine not liquefied. The superficial colonies resemble 
Oidium Iactis. Chlamydospore 4- 12 s* in diameter. 

Other species of Microsporon have been described like M. cants in dogs. 
M. tiyris, the M. equi, in horses and colts and another species in cattle. In calves 
a similar form occurs. The sheep are said to have the disease on the neck 
and breast; it also occurs in hogs, goats, and birds. These forms are said to 
differ slightly clinically. Pus is formed in follicles, and the hair is especially 
prone to drop out. A bad smelling liquid of a reddixh color occurs. In lesions 
large spores, the ectospores. occur. The Oidium chain like spores occur chiefly 
in the roots of the hairs. 

Pathogenic properties. The disease is especially common in animals in 
which the skin is naturally fine, thin, and dry. and covered with hair sparsely, 
more common in the Arabian Barb. English racer, and American trotter of 
nervous organization than in heavier draft breed*. Old horse* are more sub- 
ject than young ones. Extended desquamation, excessive production of epi- 
dermal scales without any elevation of the skin, scurfy products may be found 
in patches scattered over the body; generalized or circumscribed as to the 
head, cars, crest and tail; the hair may be pulled out with great case. In 
cattle it occurs on neck and develops in connection with anaemia, spoiled fodder, 
and constitutional predisposition. Affects especially the head, neck, and back 
of dogs gorged with dainties and those becoming aged. The affected parts 
are covered with a floury or bran-like product lying upon a dry surface, the 
affection being usually limited to certain areas more or less destitute of hair. 
In the cat it may affect the whole dorsal aspect of the body, being associated 
with extreme electrical susceptibility, the hair when touched, collecting in tufts. 
The scaly product is abundant. 

Animals are said to spread trichoph>i«c fungi, which supposition is im- 
portant from a hygenic point of view. Since the disease sometimes occurs in 
school children, separate hook? for clothing and separate towels when bathing 
the hands and faces are recommended. A one per cent solution of bicloride 
of mercury will kill the fungus. 

The disease was first described by Osorio in 1846. and was then thought to 
be confined to Colombia where it was called Dicdra (Stone), but later was 
found in Europe, and Vuillemin reported it from Paris in 1902. Desenne of 
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Paris discovered the hyphae of the fungus and Malcolm Morris the spore-like 
bodies. Behrend in 1890 succeeded in cultivating the fungus. 

Sporo trichum tonsurans. Barber's Itch 

Hyphae slender 1.5-2 m in diameter, straight, undulated, dichotomous, septate 
or non-septate, penetrate the hair follicles forming a matted mycelium, small 
pustules and scabs; in places devoid of hairs it forms red. scaly spots, discs 
and circles. The fungus is found between the uppermost layers of the epidermis 
just beneath the corneous stratum; the conidia are small, spherical or elliptical, 
sharply defined 2-3 u in diameter; the spore masses surround the root of the 
hair and arc frequently densely and closely arranged like beads; in culture 
media like agar, a many-rayed fungus occurs, the color varies with the medium, 
yellow, Bismark brown, cherry red. violet, rose, brown, blackish brown ; gelatine 
liquefied; spores swell after a few hours ami produce 1-2 germ tubes from a 
single spore; mycelium with occasional swellings, cctospore* formed in firt-96 
hours, also small, branched air hyphae: small conidia 1.5-3 1 * in diameter liorne 
on short, lateral branches. The Botrytis-likr spores rise on the long, thin, 
curved air hyphae. Oidium budding does not occur in nutrient media. The 
spores retain their vitality for six months but exposure to 45° C. for a few 
hours will kill the organism ; it is sensitive to sunlight and common disinfectants. 
The fungus is polymorphic, one form having been classed, by Sabournc, with 
Botrytis. The large-spored trichophyte found on the scalp germinates at 
37° C, in a few hours; but at room temperature, a much longer time is required. 

Conidia 5 u in diameter, an abundant mycelium with dust-like growths, 
and, in three days, oidium-like spores, as well as ectosporcs, arc produced on 
tho potato, the disease being known as Tinea Sycosis. 

The T. circumscripta produces, in animals, cherry patches each with a raised 
border and scales, and is also found on the head, arms, and neck, of man. T. 
disseminata produces small red pustules. 

To T. tonsurans, also, is attributes! F.csema marginatum which Kobner, 
white making a study of trichophytte fungi in 1864, recognized as a trichophyte. 
Me also determined that the fungus on the nails, described in 1853 and IS55 
by Baum and Meissner, was a trichophyte. 




Fig. 112. Barber's Itch. 
tSperolriihum f o*turo*l) Fils- 
raents and spore*. Alter Hyde 
and Montgomery. 
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Gerlach. in 1857-1859. demonstrated a trichophyte in bovine animals, and 
other investigators, later, recognized the case as Herpes tonsurans. S. tonsurans 
has also been described under Trichophyton tonsurans and as Oidium tonsurans. 
Unna, in 1897, from twenty cultures described four species, T. oidiophora, T. 
eretmorphoron. T. atraciophoron. and T. pterygodes. It is probable that Sporo- 
t rich urn tonsurans is a very variable species. Lindau places it under the genus 
Oospora. but it seems preferable to call it Sporotrichum. 

Distribution. Occurs in Europe. North and South America. Asia and Africa. 

Pathogenic properties. In cattle, small, round, sharply defined spots oc- 
cur which are covered with scabs and scales which project more or less above 
the skin ami vary in size, some being as large as the palm of the hand. Under- 
neath the scales, is a purulent fluid with hollows that represent the empty 
follicle. In man as well as in nniniaU, the hairs can be pulled out very readily. 
The eruption lasts from six to twelve weeks, outbreaks occurring from rubbing 
or scratching at a relief from the itching sensation that accompanies the erup- 
tion. In sucking calves it occurs chiefly about the mouth and is called "doughy 
mange" and. according to Hahn, is produced by the fungus T. tonsurans. 

Most of the varieties can be transmitted to guinea pigs. cats, and dogs 
and have even been transmitted to man during the process of sheep shearing. 
Healing takes place when the animal is inoculated subcutaneously. The large 
spored form, occurring on the scalp, form* pus and resembles moist eczema. 
Children take the disease from calves and by playing with cats and dogs. 

Mycosis of the beard exists in two forms; non-in fectious and infectious. 
In Sycosis parositaria, the disease is accompanied by a severe inflammation of 
the hairy parts of the skin leading to infiltration and suppuralion. Sabouraud 
classifies the parasite into a dry and a pus favus. 

The lies etna marginatum supposedly caused by the same fungus was first 
described by Dcvergic in 1854-1855; Uerensprung having discovered the same 
fungus in 1855. It is slightly contagious, and more frequent in men than in 
women. Another form of the disease occurs in the mouth In sheep the wool 
is felled and beneath it arc bran-like, scabby parts, the fleece becoming very 
ragged in appearance. In poultry, it shows itself by ihr loss of feathers. In 
horses, it occurs most often on the scat of the saddle. The spots vary in 
size, and the surrounding hair can be pulled out easily. In dogs, it affects 
the head and extremities. Usually the spots are round at first and sharply 
defined, later becoming hairless patches; occasionally they arc dirty gray scabs. 

Ringworm of the body or Tinea circinata, is characterized by the occurrence 
of one or more pea-shaped or large circular reddish patches which are on 
ahout the same level as the integument and rarely 5-6 inches in diameter. In 
some forms there is itching. This Trichophyton was discovered by Gruby in 
1844. This fungus can be readily recognized by making microscopic mounts. 
The mycelium is less branched and the threads arc more slender than in the 
form previously described. The spores arc like strings of beads. 

The ringworm oi the scalp. Tinea tonsurans, is a disease, chiefly, of children, 
especially of those in schools. It differs from the preceding form in the tact 
that the fungus makes its way into the hair follicles. The patches arc, at first, 
circumscribed, about the size of a small coin, covered or partly covered with 
roundish patches of slate gray color or a dirty yellow. The fungus is called 
M icrosporon ad ouin i. 
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Hyde and Montgomery* state that there are at least two distinct and unrelated 
forms capable of producing ringworm, the Micros poron adouini, a small-spored 
fungus, and the Trichophyton, or largc-spored iungus. The Microsporon appears 
under the microscope in the form of a large number of round spores, irregularly 
grouped or massed about the follicular portion of the hair. The mycelial 
threads are all within the hair proper while the spores terminate fine threads 
on the other surface of the shaft. The spores of Tricophyton vary greatly in 
size and arc much larger than those of Microsporon. They are cuboidal. oval, 
or irregularly rounded. They occur in chains, up and down the hair or shaft. 
The mycelium is found without, never within, the hairs. The spores may be 
within (endothrix) or without (cctothrix). 

Oidium albicans. (Robin.) Rees. Thrush 

Forms a mould-like growth in the mouth of man and lower animals. 
Vegetative cells, yeast-like, spherical, elliptical, oval or cylindrical. 5-6 M long, 
4 m wide, the elongated hyphae-like bodies variable in length ; conidia elliptical 
in chains ; grows well in nutrient media where it produces superficial, spherical, 
white, wax-like, granular colonies, varying color from reddish to white; chlam- 
ydospores in nutrient media and occasionally in the epithelial layer ; it does not 
ferment lactose and saccharose, but ferments levulose and dextrose. According 
to Brebeck and Fischer there are two morphological forms of the organisms, 
a small oval ami a large-sporcd form; however, this distinction is not generally 
recognized. 

Distribution. Widely distributed in the United States, also in other coun- 
tries, Germany, Austria. France. Italy, and Great Britain. 

Pathogenic properties. John recognized the disease in 1816, while Buchner 
gave a somewhat detailed description in 1841. Langbeck and Berg dicsovcred 
the fungus in 1839. It was thought by them that it was the cause of typhoid 
fever. Langcnbeck demonstrated that the Fungus could be carried from a 
child, sick with the disease, to a healthy individual. Gruby, in 1847, described 
the fungus under the name of Apthaphyto, placing it near the fungus Spor- 
olrichum, while Robin, a French author on parasitic diseases, considered the 
fungus to be an Oidium, naming it Oidium albicans, a name frequently used 
by authors. Rees, however, placed it with the yeasts. Monilia Candida is re- 
garded by Plaut and Lindau as a synonym. Grawitz, in 1877, made pure 
culture of the fungus and succeeded in producing the disease in guinea pigs. 
Klemperer found that when the fungus was inoculated into the circulatory 
system of guinea pigs, general mycosis resulted. Limossier and Roux (1889- 
1890) ini their monograph, state that the mycelium occurs in the blood vessels 
of inoculated animals. 

The fungus is very common in some sick chambers in regions where the 
disease is prevalent. It is most abundant in suckling*. 

It occurs frequently in children of premature birth, and in weak children; 
the fungus is also found in aged persons, suffering from disability; it occurs 
chiefly upon the mucous membrane of the mouth, pharynx, and oesophagus; 
more rarely, upon that of the stomach, intestine and vagina, and upon the 
nipples of nursing women and bovine animals. It has also been found in the 
liver, kidneys and lungs: it penetrates the epithelium and even into the under- 
lying, connective tissue; it is spontaneous in such animals as calves, birds, and 
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foals. The disease is fatal in many cases, some authors estimating the death 
rate as high as 22 per cent. Inoculated guinea pigs show a rise in temperature 
at first a lowering, accompanied by albuminaria. loss of flesh, and diar- 
rhoea, death occurring in from 3-7 days. Immunity may be obtained in guinea 
pigs by beginning with small doses, and increasing these gradually to three 
times the strength. The product produced by the fungus is poisonous; 20-40 cc. 
of the whole substance will kill a guinea pig weighing one kilogram. 

Dr. Stuhr has contributed the following upon this subject : 

Thrush !• a myeo*ij of the mouth affecting children, calcei, foala. and poultry, and 
is characteriicd by the formation of white patchea upon the mucou* membrane, which vary 
in aiie from pointa to large area*. It may in*o!ee the pharyngeal and laryngeal mucoaae 
by extension. The diaease ia tranamiaaable from man to animala. Young age, a weak eon- 
atitution. gastric indigestion, uncleanlineaa, milky and ata.ehy diet predi.poae. Decaying 
food in the mouth oflera a suitable place for the growth of tbe fur.gu*. 

Etiology. The specific cause of thrush is a vegetable parasite, Oidium 
albicans , first described by Berg in 1840. It is one of the branching fungi 
closely related to the yeasts and grows readily on sour milk, in saccharine 
substances, on decayed wood, and on fresh cow manure. Calves fed milk from 
wooden pails which arc not kept perfectly clean are particularly liable to con- 
tract the disease. The fungus descends into the epithelium and sometimes into 
the subjacent connective tissue, causing inflammatory infiltration and superficial 
necrosis. 

Symptoms. The mucosa is diffusely red. swollen and tender, and shows 
adherent white patches, varying in size. surrounded by a red inflammatory zone. 
When these white spots arc rubbed off, shallow red ulcers are exposed. When 
the inflammation in the mouth is severe, or when the disease spreads to the 
pharynx and interferes with deglutition the prognosis may become serious. 
Usually, however, the disease is benign anil yields readily to treatment. 

Lesions. These are usually superficially located and rarely extend deeply 
into tissues. They begin with diffuse reddening of the mucous membrane and 
the formation of a somewhat shining, slimy, adhesive layer of grayish-white 
matter which is said to have an acid reaction. Later whitish dots appear upon 
the surface and gradually spread, sometimes coalescing. These whitish patches 
arc false membranes composed of detached epithelial cells with a ramifying 
network of parasitic threads. The white color of the false membranes is 
markedly in contrast with the congested surrounding tissue. While the lesions 
arc ordinarily restricted to the mouth they may involve the pharynx, oesoph- 
agus, (in chickens), larynx and even the stomach and intestines. Metastasis 
may occur and the fungus be carried to various parts of the body. 

Treatment. This is aimed at the destruction of the fungus and for this 
purpose many substances have been recommended. The mouth should be 
cleansed at frequent intervals with solutions of borax, sodium hyposulphite, 
permanganate of potash, or chlorate of potash, etc. The system should be 
built up by feeding soft nutritious food, and the sanitary conditions should 
be improved. 

Oidium hominis. (Bussc.) Parnmel. Blastomycosis 

Cells spherical or ovoid, variable in culture, 8 n in diameter with strongly 
refringent bodies; in young ctilturcs. nearly homogeneous and with oil drops; 
in old cultures, large cells with a thin membrane: culture, at first white, then 
grayish or yellowish, or yellowish-brown in plum cultures, in plum decoction 
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black, gas-producing in sugar medium, grows well in ordinary media but pre- 
ferably in acid; grows best at high temperature. (An organism isolated by 
Curtis produced white colonies with oval, or club-shaped cells, frequently pro- 
ducing capsules.) Grows readily in nutrient media, does not form a pellicle 
on the surface in liquid media. 

Descriptions of several so-called species of Saccharomyces causing Blasto- 
mycosis will be added to the above. In their development, blxstomycotic fungi 
resemble true hyphal fungi rather than yeasts. It is convenient to discuss 
them here until their true relationship has been determined. 

Distribution. Found in Europe and America. 

Pathogenic properties. It was first isolated from the left tibia of a woman 
thirty-one years of age, the disease having first manifested itself by a purplish- 
red spot and swelling. An operation was performed, but it failed to relieve 
the trouble, new foci making their appearance after the operation and finally 
becoming general, being accompanied with pus formation. The patient died in 
13 months, the lungs, kidneys, and spleen having become involved. There was 
no oedema, the organism* found in the lungs and kidneys being marked by 
small, nodular swellings. 

Large amounts of culture, when inoculated into guinea pigs, dogs, and rab- 
bits, produce the disease followed by death. In another case described by Curtis 
in 1895, the disease occurred in a young man. The organism isolated is path- 
ogenic for rats, mice and dogs. 




Ziegler, in his General Pathology, summarizes cur knowledge of the path- 
ogenic properties of yeast as follows: 

As parasites no importance ha* been attached to them unlit very recently, but the in- 
vestigations of Bums. Binchke. Sanfelice. CnrtW. and other* have established the fael that 
there are alto specie* of Saccharcra7ce-.es ef |>lbo«nk importance. Acccrdir.g to these 
observation*, the pathogenic veaMs can multi?:? in Mmal tissue*, in Ibc skin, pcriostcua 
tun**, amt glandular organ*, and can eacile either purulent inflammation* or proliferation* 
of granulation tissue, which run a course similar to that of an infection with aclinomycosi*. 
or tuberculosis. In inflammatory foci, tbe yeast cell* ate for the roost part provided with 
a capsule. They may give rise to tamor-'.ikc swelling*. Through degenerate charges 
crescentic forma may develop from the oval yra*t cell*. 

In solutions containing sugar Ibc bias tom jeetr* form oval cells. Reproduction take* 
place through budding and constriction ; en ary portion of the parent cell there may develop 
an excreseer.ee. which n constricted «fl after h reaches the tbe of the mother cell. Under 
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certain condition* the cells may grow out Into threads, but in these threads no subsequent 
segmentation occurs; jointed threads arise through budding (Cienkowsky, Grawkx). A dilute 
culture-medium favors the formation of threads. 

Oidium granulomatogenes. (Sanfelict). Pantmel. Blastomycosis 

Forms nodular masses; grows in ordinary media; ferments sugar; uniform 
clouding of media; colonies white; the nodules consist of the fungus, giant 
epithelioid cells; causes a cheesy degeneration. 

Distribution. Found in Europe. 

Pathogenic properties. Pathogenic for hogs; occurs in the lnngs, where it 
produces nodular masses. 

Oidium lithogenes. (Sanfelicc.) Pammcl. Blastomycosis 

The fungus occurs in the cancerous-like growth of the lymphatics; is 
frequently surrounded by lime, on agar and gelatin forms white colonics; in 
stick culture the growth is needle-like; sugar is changed into alcohol and 
carbon dioxid. Fungus consists of spherical (todies. 

Distribution. In Europe. 

Pathogenic properties. Pathogenic for guinea pigs, white rats, sheep, and 
cattle, producing nodular enlargements, frequently surrounded by a calcareous 
capsule. 

W. W. Hamburger, in a recent number of the Journal of Infectious Dis- 
eases, refers to a morphological and biological study of blastomycosis as follows; 

1. The strain* of organisms appear nearly identical, so far at growth in test-tubes goes. 
A few minor differences are summed up below. 

2. The organisms grow vigorously on the usual laboratory media, with perhaps a 
slightly more abundant growth on faintly acid glucose-agar. 

3. Temper* turn is perhaps the most important factor in varying the gross snd micro- 
scopic morphology; room temperature favora production of myrrlia and aerial hyphac; in- 
cubator temperature inhibits production of hy|4>ae and favors coherent, waxy, ycastlike 
colonics (budding forms). 

4. Those cultures which produce yeast'ikc growths at ir.cuhator temperature develop 
hyphac within 24 hours when withdrawn and placed at room temperature, Likewise the 
majority of yrast-lihe colonies will finally (in 17 to JO days) show evidence of beginning 
hypha formation even if kept at 37 degrees C. 

3. Gtuensr-agar stabs, snd hroth form the most serviceable culture media if a limited 
rariety is at hand. Duplicates should always be made to control differences in morphology 
at room and incubator temperature. 

1. Four strain* of organisms isolated from four rases of generalized blastomycosis 
appear identical. 

2. Pronounced variations in the gross and microscopic morphology of the organisms are 
produced by variations in temperature. A* a routine for purposes of study cultures should 
be grown at both room and incubator temperature*. 

Distribution. Found both in Europe ami North America. 

Pathogenic properties. Dr. Harris gives ihc following: 

Towards the lower animals pathogenic properties vary very nvjrh with the culture, 
recently isolated cultures as a rule proving more virulent than older ones. Mice, guinea 
pigs, and dogs are most susceptible, succumbing often to *ibc.- «ncr<i* and intrapcritoneal inocu- 
lations, whilst the white rat. rabbit, sheep, and horse are more refractory; in all, the lesions 
may be localised In thr form of 'W«w, o- genrral infection may ensue where subcutaneous 
inoculation is practised. 

Dr. E. R. Le Count and J. Myers discuss the case of systemic blastomycosis 

of a Polish laborer. 

The 6rst noticeable departure consisted in * feeling of discomfort involving the chest 
on the right side extending through from front to back, later cutaneous lesions appeared, 




306 



MANUAL OF POISONOUS PLANTS 



located below the left ankle and extended down to the heel. He wa* obliged to atop work 
In December. The patient wo* emaciated, pale, anemic, and weak. Marked oedema was 
present in the ankle*. feet, face and anna. Hia nails were dabbed; inguinal adenopathy 
wa* noted. From the leaiona blastomycotic fungus was isolated, the sputum also contain- 
ing the organiam. 

Eiscndrath and Ormsby described the cultures as follows: 

On March 22nd pus was removed from a subcutaneous absee» on the left forearm, 
which was inoculated on various media. Six days later growth was plainly visible, and 
after this time the culturea grew rapidly. These proved to be pure cultures of blaatoray 

cetes In the pus they occurred as circular forms and budding forms, having a 

double contour and the usual refractile capsule. On media the growth varied. It presented 
a moist, pasty surface on glycerin-agar, with at tiroes a wormy appearance or else present- 
ing large folds and depressions. Microscopically, these cultures showed many oval and 
circular organisms, some budding ones, and much mycelial formation, the latter being both 
coarse and fine containing sporules. Lateral conulia occurred. On glucose-agar the growth 
was more dry, white, and presented aerial hyphac; and microscopically there were fewer 
circular and budding organisms and more fine mycctia. On both glucose and glycerln-agar 
the media were penetrated to a considerable depth in a semi-circular manner. 

Drs. Le Count and J. Myers say. as follows: 

The body was examined a few hours after death and the following anatomical 
d (agnosia made! Blastomycotic bronchopneumonia; blastomycosis of the peribronchial lymph 
nodes, of the pleura, the aubpleural. and retropharyngeal tissue, the liver, the kidneys, 
the colon, the spinal column (dorsal vertebrae), the external spinal dura, the cerebellum, 
the left elbow, both knee and ankle joints, and of the skin and subcutaneous tissue with 
ulcerations, Astulae, and scar*. Fibrous pleuritia. Passive hyperemia of liver and spleen. 
Serous atrophy of adipose tissue. Emaciation. Adenoma of thyroid and accessory spleen. 

One notable feature of this case is the Urge conglomerate hlastomyrotic nodule in the 
cerebellum. In only one other case of systemic blastomycosis, that of Curtis', is there 
any record of change* in the nervous system, and the statements in that Instanoe are solely 
clinical, Heath being due to meningitis. The reproduction by a process of spoliation 
demonstrable in the cerebellar lesion is tikrwiar a new feature of the changes encountered 
In the lesions of this disease. The Idea that In the nervous tissue the fungus may have 
found favorable or different conditions of nutrition, as an explanation for this method of 
multiplication. U opposed by the facts that the regions in which it was found were very 
minute, that it was rot generally present in the cerebellar process, and the budding was 
commonly observed in the "abeesset” in the partition* between necrotic region*. 

Highly interesting is the relationship between this case of Msstomycosi* and one of 
coccidioidal disease described by Ophuls. Up to the present two of the chief difference* 
betwtan blastomycosis and coccidioidal granuloma have been the aodoaponilttion observed 
in the tissues In the latter disease and it* tendency to spread by tbr Imyph channels. Al- 
though no widespread extension by the Imyphatirs wa* demonstrated in the case reported 
here, the extension to the tracheobronchial glands and in peribronchial lymph channels is 
unmistakable; the endosporulation on the cerebellum in part also resembles the methods of 
production described for the organism of coccidioidal granuloma. Taken together, these 
feature* in this instance of systemic blastomycosis are in accord with the belief expressed 
by Ophuls of a close relationship of the organisms in the two diseasr*. 

Ricketts, in an interesting monograph on "Oidiomycosis (Blastomycosis) 
of the Skin and its Fungi.” gives the clinical history, cultural characters and 
histopathology of a large number of cases. The fungi arc divided into three 
groups, (1) Blastomycetoid or yeast-like. (2) Oidium-ltkc. (3) Hyphomycct- 
oid. He says : 

There are two histological forms of the disease in the *kin. the co*inophi!ous and the 
non-cosinophilous, the former being associated with tbe mould type of the organism. Aside 
from the infections considered in thi* communication, certain case* which have been 
described in the literature from time to time indicate that oidiumOike organisms may cause 
other severe pathological conditions in man. 
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LICHENS 



Symbiotic organisms consisting of higher fungi, chiefly of the class Asco- 
mycetes, or rarely Rasidiomycctes : the thallus consisting of algal cells enveloped 
by the mycelium of the fungus forming a felted mass. The algae arc called 
gonidia anti belong to the C'yanophyceae or Chloruphyceac. The reproductive 
bodies consist of spermogonia, which contain the spermatia. The asci contain 
the ascosporcs, am! occur in apothecia. In the Basideal lichens, spores are 
home on hasidia. I.ichens are sometimes divided into fruticosc, crustaceous, 
and foliaceous; but a more natural classification arranges the lichens into the 
Basidio-licheites and Asco-litheites. with various families, such as the Roccel- 
laceae, that contains the I.itmns, RocetUa tiucloria ; the Lfcanoraceat, contain- 
ing the Leconora ; and the CUidoniaerut that contains the well known Reindeer 
Lichen. Cladonio rangiferina. 



Fig. 115. I.ichens, structure of Thallus and Apolliecia. 1, Ptrcloipo’o mUulul a. w 
non throufh a pan of the apjlhecium; * (at the right. below i Gonidia. a (above! ascus sp 
atcoapore*, p paraphyses; s>00. 2. Section of thallus of CUdonio furc&ia x 330. 3. Por- 
tion of thalia* of Sttreo<au!an rumal«uim: ■« gonidia. m hyplia. 4. Isolated Ronidium 
(o) with attached hypbae (m) * 950. S. Syuelilsc •o-rv.'.-jc. isolated gonidia (a) with 
attached hypha (m». After Bornet. 
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EMBRYOPHYTA ZOIDIOGAMA 
BRYOPHYTA 

Seldom thalloid. generally with stem and leaves with well marked alteration 
of generations. They contain antheridia and archcgonia similar to those of the 
ferns. The antheridia arc sulked, ellipsoidal, spherical, or club-shaped; the 
sperm cells are hiciliated. the archcgonia flask-shaped, the ventral portion with 
a large center cell, the lower portion divided into an egg cell and ventral canal 
cell. At maturity the new canal cells become mucilaginous and disorganized. 




Ki*. 114. Spcrmoconia of Lichen. *. 
Gonicdia, fur.gu* thread* below. rf. 
Spermatia. Grotty magnified. After 
Tulacne. 




Fig. 115b. Lichen*. I. OehreUrbia tar:arec. 2. Rkircccrfon gcographiCHm. 3. 
S 9 ecanvra subfusc*, on hark ci trw. 4 . 5. SirowvfM rcseux. 6. Lcconora 

cscuicnta. 7. Nu. 6 retnuved frvts wHilRtocL K Grofkis scrifta. 1R after Wettstcin. 
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the mucilaginous material acting as a servant to attract the sperm cells. Alter 
fertilization occurs, spores develop. In addition to the sexual method of repro- 
duction an asexual reproduction also occurs. The gamctophytic and sporo- 
phytic stage are sharply differentiated.. 

In the development of the sexual generation the spore germinates giving 
rise to a tube which develops into a new plant, and is called protonema. There 
arc two divisions, the common mosses, and the liverworts. The parts of the 
fruiting moss plant are as follows: The calyptra or membranous cap which 
covers the capsule and soon falls off, exposing the operculum, which is a kind of 
lid, that is also thrown off. The peristome is developed within the operculum 
and contains teeth, between which the spores are discharged. The claters in 
Marchantia arc for the dissemination of the spores. The peristome differs 
in different genera; this affords a convenient means of classification. The 
spores are found in the capsule and running through the center is a slightly 
differentiated tissue, the columella. In Funaria the reproductive organs occur 
on different plants. The sexual organs are borne much like those of liver-worts 
at the apex of the stem. The antheridia occur in a small rosette of leaves 
and are club-shaped, the upper part consisting of a single layer of large 
chlorophyll bearing cells in which small cubical masses occur, the biciliatcd 
sperm cells. The archegonia occur in young plants and closely resemble the 
archegonia of liverworts, except that they have a larger neck. The sporcr 
germinate by producing a protonema which early produces a rhizoid. 

The liverworts and mosses are much more highly differentiated than any 
of the Thallophytes, being characterised by more or less differentiation into 
tissues. Their life history presents a well marked alteration of generations. 
The ganietophyte is more conspicuous than the sporophyte; the germinating 
spore produces the protonema, which consists of a branched filament, the cells 
containing the chloroplaitidt. The protonema is usually short-lived in the 
Jlepaticae but in the true mosses is longer-lived and may persist from year to 
year. The moss plant is attached to the soil by small unicellular root hairs, or 
by many curled filaments which, in mosses, are called rhiroidl. The shoots of 
mosses bear lateral organs known as leaves. In Polyinchum and Mnium the 
leaf consists, essentially, of a single layer of cells except on the midrib. In the 
lcafy-stcmmcd liverworts like FruUania two rows of lateral leaves occur. In 
Marchantia the leaves are rudimentary and occur on the under surface of the 
thalloid structure in the form of small scales. The small dots on the surface 
represent the stomata which are dome shaped structures consisting of a num- 
ber of cells on each side. The stomata communicate with the photosynthetic 
system of the plant. 

Bryophytes arc divided into two classes, the liverworts — Hepaticae — and 
the Mosses — Musci, the latter represented by spagnum moss — Polytrichum, 
Bryunt. etc. 

The mosses arc distinguished from the thallophytes by their sexual repro- 
duction, the antheridia or male organs are stalked, ellipsoidal, or club-shaped, 
and enclose small cuhical cells, in which the ciliated sperm cells occur. These 
are ejected, float about in the water till the female reproductive organ, the 
archegonium. is reached. This is a flask-shaped body containing a neck and 
an egg Cell. At maturity the upper part of the canal cells become mucilaginous, 
the sperm cells pass down through the canal to the egg cell, where fertilization 
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is brought about. After fertilization, the egg cell divides and gives rise to an 
embryo. The mosses differ from the ferns and their allies in a less differentiation 
of tissues and a slight development of shoot and root system. The vascular 
system and leafy shoots and roots are marked in the ferns. 

PTERIDOPHYTA 

Spores alike or unlike microspores and megaspores developing into flat or 
irregular prothallia; these bear the reproductive organs, (antheridia and arche- 
gonia); flowers and seeds absent; usually a well developed vascular system. 

This sub-division includes the class Hilicales or ferns proper. The class 
Equisctalcs or horsetails; the Lycopodialcs represented by the common club 
moss, < Lycopodium ) . 



. Pi£» 116b. Fern. A. Section through frond of As- 
return Fiji r mas, a leaf-like body witk parenchyma cell?, 
an epidermis ard vatcuhr bundle* x IOO. B-J. Develop 
ment of the sporangia of AsjHdium irifaliatv™ x 3S0. K. 
Your* sporangium of XrfkroUpij exaiteta in the act of 
differentiating the annuity* x J50. L. Immature sporangium 
of Blechn»m «e*n from the lack. Af. Sporangi- 

um with spore*. ,V. Sporangium drfc:*cence at it. a jointed 
rin^ x 120. O. Croup of spor- mother-cell* x 35fl. FR. 
Single spore ntothercrlU in different stage* of partition 
x 425. S,T. Bilateral tetrads of Aspid mm Pitir %n« s. IJ. 
Mature snore* of Asp idmm FHix mas x SW>. V. Tetrads. 
After Luerssen. 
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FILICALES 

Leafy plants, fronds usually raised on a stipe; coming from a rootstock; 
leaves usually rolled up in the bud, circulate; spores all of one kind and size, 
produced in sporangia which occur on the back of the frond, these at maturity 
break open and discharge the minute spores, which develop prothalli that hear 
the antheridia and archegonia. The following sub-orders occur in the United 
States: the Ophioglossaceae represented by the common adder’s longue. 

Opkioglossum vutgatum. found in moist meadows, the Moonwort, Holryehium 
Lunoria and B. VirginiaHum ; the Osmundaccae, large ferns with straight erect 
rootstocks, pinnate leaves; large globose sporangia with mere traces of a ring; 
the Royal fern, Osmunda rtgolts. Clayton's fern (O. Clayionia), the most 
common species in damp woods, and the Cinnamon Fern (0. einnomomeoy, 
occurring in wet places, marshes, etc.; the Filmy terns, Ifymenophyllaceac. 
represented by the Bristle Fern ( Trithomanta radicans) ; Cyathcaccac with such 
tree ferns as Dxcksonia: Polypodiaceae. Common Brake. Maidenhair fern; 





Fie. 117*. Club moss CLycopodtum davalum). 1. Plant 
with fertile shoots. 2. Scale and ihe sporangium, i. Spores. 
After W.-wMI:. 
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I- iH. 118a. Antheridiu* 
fern with »p«rm cel)*. 



Fif. 119. rurii itrrulalo. A aiiiHle 
archegoaitim; canal and neck cell*) mu- 
cilage protruding x 3S0. After Sir**- 
barter. 



Fig. 120. Proehallu* of Fern. Archegonia 
dia below among tbe Lairs. After l.uer*»en. 
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Gleicheniaceac, some tropical ferns of few species; the Schizeaceae represented 
by the Small Curly Grass {Sthisoea pusilla). Climbing Fern, ( I.ygodium palmal- 
um), sporangia ovoid or sessile provided with an apical ring, a family contain- 
ing about 100 species; the Polypodiaceae the largest suborder with 200 genera 
and 3000 species; Marsiliaceae containing Marsilia a common aquatic or semi- 
aquatic plant; represented by Salvinia. Azolla, also aquatic. The order Mo- 
ra ItiaUs, contains the Marattia, tropical. 

It is not at all strange that the ferns should he poisonous since Greshoff 
and others have reported the presence of hydrocyanic acid in these plants. 
Greshoff says the odor of oil of bitter almonds is especially intense in the young 
leaves of Cystopttris f myths Bemh; and there is also a trace of HCN in the 
spores. He also calls attention to the presence of the same substance in the 
common brake ( I* tens aquilina), and states that several tropical ferns namely 
Davallia brosiliensis. and other species are cyanogenctic, and that one fern, the 
D. pentophylla, forms a large amount of this substance, especially the cultivated 
form tltganlusimo. Several species of the CUiehenia contain saponin, 

rOLYfOOIACKAC 

Perennial with horizontal erect, short or elongated rootstocks ; leaves 
various, entire, pinnate, pinnatihd. or decompound, vernation cirdnate (coiled) ; 
sori on the margins of the leaf or on the lower side, generally without an 
indusiutn (covering); sporangia with a vertical many celled incomplete ring, 
which on straightening out ruptures and discharges the spores. A few of the 
ferns, as Male Shield fern Aspidium FUU-mas. ami the A. marginals, arc used 
in medicine, 

KEY FOR THE GENERA 

Indusium absent .Polypodium 

Indusium present, evident, 

Sori marginal. 

Indusium with margin of frond rolled over. 

Sporangia borne on a continuous marginal vein-like receptacle. 



Stipe light colored Pferis 

Sporangia on the ends of the veins. Stipe black Adlantum 

Sori on back with special indusium covering the same. 

Sori linear or oblong Asplenium 

Sori roundish on the Iwck or rarely the apex of the vein. 

Stipe not articulated. 

Indusium flat or slightly convex or round reniform, fixed by 

the center, opening all round the margin Aspidium 

Indusium convex, fixed by a broad base, commonly reflexed 

as the sporangia ripen Cystopteris 

Indusium obscure, leaves closely rolled together with necklace-like seg- 

Onoclea 

Polypodium. L. Polypody 



Simple or pinnate fronds from horizontal rootstocks; stipes articulated 
to the rootstocks; sori (fruit dots) round, naked on the back of the frond 
in one or more rows each side of the midrib or scattered; indusium wanting. 
About 350 species, mostly tropical. The species in the Northern United States 
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arc P. vulgar e, and P. incanum, the P. tmlgare being more common northward. 
The P. aureum found in Florida is a large fern. 

Polypodium ivlgore. L Common Polypody 

Creeping rootstocks covered with cinnamon-colored scales; stipes light 
colored; fronds 4-10 inches high, simple and deeply pinnatifid. the divisions 
linear oblong, obtuse or somewhat acute obscurely toothed; sori large. 

Distribution. Throughout North America, also Europe and Asia. 

Poisonous properties. Used in catarrh and asthma. .Supposed by some 
writers to be poisonous. 

Adiantum I.. 

Sori marginal, borne on the under side of a transversely oblong, crescent- 
shaped or roundish, margin of the frond; the sporangia attached to the tips 
of the forking branched veins; stipe black, polished; leaves divided. About 80 
species of wide distribution. The A. Capillus-l' eneris in tropical and sub- 
tropical regions. 

Adianhm pedatum. L. Maidenhair Fern 

Root-stock slender, chaffy; stipe black, shining, dichotomously forked at the 
summit; pinnae arising from the upper skies of two branches of the stipe; 
pinnules short-stalked, numerous. 




Fig. 121. Cultivate!!. Maiden hair fern (Adiantvm). 
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Distribution. In moist woods from Nova Scotia to British Columbia and 
Alaska, California, Utah, Arkansas and Georgia, also found in Asia. 

Medicinal properties. The Maidenhair Fern has a bitterish aromatic taste 
and was formerly much used as a demulcent; it is probably poisonous. The 
European A. Capillus-Veneris was used in catarrhal affections. 

Pteris 

Fronds once to twice pinnate, coming from a stout root-stock, usually large 
plants; sporangia in a continuous slender line occupying the entire margin of 
the fern frond and covered by the narrow edge which forms a continuous 
membranaceous indusium. Pteris and Pteridium are usually separated; about 
ICO species in the genus Pteris. 

Pteris aquilina, L Common Brake 

Frond dull green, from 2-3 feet high, ternate at the summit of an erect 
stout stalk; variable in height from 1-6 feet.; stipe coming from a black root- 
stock; the spreading branches twice pinnate, branches oblong-lanceolate. 




Fig. 12lb. Brake (Pteris ao*Uina). The root* 
and Mem' of this plant are poisonous. The root- 
stocks contain a starch which is sometimes used aa 
food. (Ada Hayden). 



121a. Maiden fern (AJian 
riculturist). 
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Distribution. Widely distributed in North America, from the Atlantic to 
the Pacific coast, also found in Europe. Probably the most common fern in the 
north, especially on the Pacific coast. 

Poisonous properties. This plant has been reported as being an anthelmintic 
and also an astringent; it is suspected of being poisonous. 

Aspltnium. L. Splcenwort 

Large or small ferns with entire, lobed, pinnate, leaves, 2-3 times pinnate 
or pinnatifid, veins free: sori oblong or linear, oblique, straight or rarely 
curved; indusium straight or curved. About 300 species of wide distribution, 
several species cosmopolitan like A. Trie ho manes. 

Aspltnium Pilix-foemina. (I.) Bernh. Common Splecnwort 

Fronds 1-3 feet high, ovate-oblong or broadly lanceolate, twice pinnate; 
pinnules confluent on the secondary rachis, oblong and doubly serrate or pin- 
nately incised; sori short. 

Distribution. Common in the north and especially in the dense woods, as 
far south as Missouri. 




Fig. 122. Atfidium Filir w;. S-»ore l>ca ring leaf 1/6 
natural sire. a. A single segment showing tbc under side 
* 10. After Luerssen. 
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Poisonous properties. The rhizome of the root is used in medicine al- 
though it is not officinal. It is supposel to possess properties the same as the 
Male Shield Fern. 

Aspidium. Swartz. Wood Fern 

Fronds with 1-3 pinnate leaves, free veins; sori borne on the back or rarely 
at the apex of the veins; indusium covering the sporangia, flat or flatfish, 
scarious, orbicular and peltate at the center, or round-kidney-shaped, opening 
all round the margin. About 2CO species of wklc distribution, common in the 
northern states. 

Aspidium fragrant. (L.) Swartz 

Fronds 4-12 inches high, glandular and aromatic, fragrant; rootstock stout, 
nearly erect, densely chaffy, as arc the crowded stipes and rachis. Species 
found in Asia and F.urope. 

Aspidium Filix-mos. (L.) Swartz 

Fronds large, 1-3 feet high; pinnae linear-lanceolate, tapering from base 
to the apex ; pinnules very obtuse, serrate at the apex and obscurely so at the 
sides, the basal inciscly lobcd; sporangia nearer the midvein than the margin 
and usually confined to the lower half of each fertile pinnule. 

Distribution. Native to F.urope and found in rocky woods from Labrador 
to Alaska, northern Michigan, British Columbia, Greenland, Europe, Asia, and 
the Andes of South America. 

Poisonous properties. It is suspected of being poisonous. The rootstocks 
have long been used in medicine as a vermifuge and contain the following sub- 
stances: a fatty, green oil, traces of a volatile oil, resin, tannin, ftlicic acid, 
C M H 4t O |S , filicin, aipidin, C^HjjO,, a fixed poisonous oil. 

Dr. Winslow says: 

Large quantitici o( ihe dm* cause hemorrhagic ***tro entcriii*, tremors, weakness, 
Stupor, coma, acute nephritis and cystitis. Six drachms of tlw oleoie.ln have proved fatsl 
In man and sheep: five drachm* in a medium-tired do*; and three ounce* in a cow. Aspidium 
should never be given with oil which aids its absorption. 

Aspidium marginale. (L.) Swartz 

Much like the preceding, with evergreen fronds, small, thickixh, ovate or 
oblong in outline, and from 1-3 feet high; pinnae lanceolate, acuminate; pin- 
nules oblong or oblong-scythc-shapcd. obtuse or pointed, entire or crenately- 
toothed ; sori close to the margin. 

Distribution. From Canada to Minnesota. Iowa. Missouri, Arkansas, and 
Georgia. 

Poisonous properties. Probably has the same effect as the preceding 
species. Dr. Johnson says: 

Olco-resin of male-fern ix one of the be*t knewn remedies for tapeworm, and also one 
of thr moit efficient. Doubt lev* murk of the difa(ipoir.(rKnt experienced with it is at- 
tributable to inefficient preparations. Since, however. it has been demonstrated that A. 
marginal e U quite as efficient, and as this srecies h very abundant, there is now no good 
reason why reliable preparations should not be the rule rather than, as heretofore, the ex- 
ception. 

Cystopteris. Bemhardi. RIaddcr Fern 

Fronds growing in tufts, 2-3 limes pinnate, the lobes cut toothed ; stipe 
slender, 2-4 pinnate leaves; sori roundish, borne on the back of the veins. 
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Pi*. 12J. SfcirM Ftrn {Aifidimm mcngmalt). 
S**d lo contain Slick acid. Known to be poiaonou*. 
(Ada Hayden). 



Induaium delicate arched or level-like, attached by a broad base on the inner, 
partly under the sorus, opening free at the other side: veins free. A small 
genus of 5 species, 2 common in the United State*. C. bulbifera, long slender 
fronds bearing bulbleis which propagate the plant. C. fragilis, with brittle 
stalk, the pinnae and pinnules ovate, lanceolate, irregularly pinnatifid or cut- 
toothed. 

Onoclro. L Sensitive Fern 

Coarse ferns, creeping roct stocks, fertile fronds erect, rigid with con- 
tracted pod-like or berry-like divisions, rolled up; sori roundish, imperfectly 
covered by a very delicate hcod-shaped indusiuin attached to the base of the 
receptacle; when dry opening, allowing the spores to escape; sterile fronds 
foliaceous. A small genus of a few species. 

Onoclea sensibiiis. L. Sensitive Fern 

Slender root stock with scattered fronds, sterile long stalked 2-15 inches 
high, triangular ovate, iertile fronds, contracted closely, bipinnate. pinnules 
rolled up into berry-like bodies. 
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Kin.- 124. Klowrring Fern (OimmiuL i Clay 
toniana). Krported a» |*>iunvu>. <.VU Ilayitrn), 



Distribution. Moist meadows and thickets from Newfoundland to Florida 
and Minnesota. 

Poisonous proferiits. Very abundant in hay from low meadows. May be 
injurious. 

Onoclea Slrulhiofltris. (L.) Hoffman. Ostrich Fern 

Fronds growing in a crown: root stocks stoloniferous : sterile, short stalked, 
2-10 feet high, broadly lanceolate; pinnae pinnatitid, veins free, the veinlcts 
simple; fertile frond shorter, pinnate with pod-like or somewhat necklace- 
shaped pinnae. 

Distribution. Nova Scotia to Illinois, Wisconsin. Iowa and British Colum- 
bia, common also in F.urope and Asia. 

OSMOHDACBAB 

Large ferns, root stocks frequently stout and erect; leaves 1-2 pinnate, 
coiled in vernation; veins free, mostly forked, running to the margins of the 
pinnules or lobes; sporangia large, globose with mere traces of a ring, or 
none, borne on contracted pinnae, on the lower surface of the pinnules. 

Three genera. 
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Osmundo. L Flowering Fern 

Tall ferns growing in swamps or low ground. Fertile fronds much con- 
tracted and hearing on the margins the short pedicelled, naked sporangia on 
the margins of their radii like divisions without chlorphyll; sporangia thin, 
reticulated, opening by a longitudinal cleft into two halves, with a few' thick- 
ened cells the rudiment of the ring. 

There are six species in the North temperate regions, three species com- 
mon in the North, the Cinnamon Fern (O. cinnamomea), clothed with rusty 
wool; the Royal Fern (O. rtgalis), a smooth pale green fern, 2-5 feet high, 
with 13-25 sterile pinnules; Clayton’s Fern (O. Cloytoiiiiwa), clothed with 
loose wool, but soon smooth; pinnae oblong lanceolate; some of the middle 
pinnae fertile. The O. regalit is used as a tonic and styptic. By some these 
ferns are regarded as injurious to stock. 

EQUISETALES. Horsetails 

Rush-like perennial plants, epidermis impregnated with silica; creeping root- 
stocks, stem generally hollow jointed, simple or hranchrd, striated or grooved, 
provided with a double series of cavities and usually a large central one, 
branches verticillate; leaves reduced to a sheath which is divided into teeth 
corresponding to the principal ridge* of the stem; stomata in furrows; 



Fig. 125. Formation of Archrgonia of Oi'x+nia. A. Early development seen from 
the surface. /». The sane in vertical section. C-E. Farther development. F. Opened 
and closed neck. C- Neck in oblique section. /. Fertilization of the mature arehcRonium, 
a. archetronium. h. reek of the same. t. central cell. t. crr. be. *pcrniato/oid», he. neck 
canal cells. B-J x 240. A. greatly magnified. After Lucrssen. 
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sporangia 1 -celled clustered underneath the shield-shaped scale of the cone; 
spores all alike, two thread-like elastic filaments (claters) are attached to the 
base of the spore which roll around it when moist and spreading when ripe; 
prothallus green formed upon damp ground, usually dioecious. One order, 
Equisetaceae, and one genus, consisting of 40 species. Fossil horsetails numer- 
ous. 

EQUISET ACCAE 
Equisetum. L Horsetail 

Perennial jointed plants with creeping root-stocks, dull and blackish in color, 
often bearing tubers, roots in whorls from the nodes, stems usually erect, simple 
or hranchcd, jointed cylindrical, the surface striated, the stomata occur in grooves 
either in rows or in bands, the nodes bearing a whorl of reduced leaves joined 
by their edges into cylindrical sheaths, the tips consist of presistent or deciduous 
teeth; branches when present in the form of whorls from the nodes; fruit 
consisting of a terminal cone containing the sporangia in which occur the green- 
ish spores; each spore provided with four hygroscopic bands, the claters ; 
spores produce two kind of prothalli, one male the other female; the male con- 
taining the anthrridia, the female the archegonia. A small genus commonly 
called rushes or horsetails. Some ten species in eastern North America. 

Equisetum arvense. L Common Horsetail 

Perennial with annual stents, stomata scattered; fertile stents unbranched, 
destitute of chlorophyll. 4-10 inches high, soon perishing; sheaths distant. 
8-12 toothed; the stcrilr slender 1-2 feet high. 10-14 furrowed producing simple 
or sparingly branched, 4-angular teeth, herbaceous, triangular lanceolate. 

Distribution. Abundant in sandy fields along roadsides and railroads, es- 
pecially northward from Newfoundland to Virginia, California and Alaska. 
Also occurs in Europe and Asia. 

E quite turn hytmaU. L. Scouring Rush 

Stems all alike, slender, rather stiff, evergreen, from 1^-4 feet high, 
8-34 grooved. Stem rarely producing branches which are usually short and 
sometimes fertile ; stomata arranged in rows, rough ridges with 2 indistinct 
lines of tubercles, the central cavity large, sheath rather long, cylindrical, 
marked with a black girdle, their ridge obscurely carinate; spikes persistent. 

Equisetum hyemale. L var. robustum, (A. Br.) A. A. Eaton 

Stem perennial, tall and stout, 8-10 feet high, sometimes an inch thick, 
occasionally branched; 20-48-grooved. the ridges roughened with lines of trans- 
versely-oblong tubercles; sheaths rather short with a thick girdle at the base 
and a black limb; ridges of sheaths carinate. 

Distribution. In wet places, from Ohio. Iowa, to Louisiana, Mexico, Cal- 
ifornia, and British Columbia, also in Asia. 

Poisonous properties. The rushes have long been recognized in Europe 
as being injurious to horses, and there are records of their poisonous proper- 
ties in American Agricultural Literature. 

A writer in the American Agriculturist, many years ago. described accu- 
rately a disease which might be called equisetosis, and which was produced hy 
poisoning from these rushes. 
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Mr. H. Lawrence of Spcnccr, Iowa, recently sent me a specimen of the 
last species mentioned above, writing that: 

"The cattle staggered and had the scour*. One nan lest 10 head of young animals." 

Fricdbcrgcr and Frohncr state that the symptoms of poisoning by this 
rush are as follows: 

At first, excitement and anxiety; the sensorium remaining unaffected; later, un- 
certainty of movement, reeling and staggering; at least, paralysis of hinder limbs, tumbling 
down, general paralysis, insensibility to external irritants, unconsciousness and coma. 
Pulse accelerated, appetite at first normal, but in course of time great disturbance of 
nutrition; sugar in the urine. Course sometimes vrry acute, death occurring in a few 
hours, but sometime* protracted (two to eight days), and at times chronic (ono to several 
week*). In cattle, after excessive rating continuous diarrhoea becomes a prominent char- 
acteristic along with the paralytic symptoms; while, if the food be persisted with, cachexia 
and hydraeraiea, combined with weakness bordering or paralysis, make their appearance, 
Autopsy reveals: hyperaemia. oedema, drofairal elusions on the brain and spinal cord, 
eapecially on cerebellum; in cases of longer duration, hydraemia. Sometimes inflammatory 
changes In the mucous membrane of stomach and howrls. Therapeutics: change of fodder, 
purgatives and stimulants, especially camphor; hitters along the spine. 

Mr. P. J. O'Gara lays of this plant: 

It has been found growing along roadsides and railroad tracks, but its occurrence In 
serious amounts is apparently confined to low moist rarailow* which are more or less sandy. 
As before indicated, it it confined mostly to the Missouri bottom. A thorough examination 
of several tnradowt in this region has shown that this plant often constitutra one-sixth or 
more of the bulk of the hay. There is no doubt that this plant causes a grrnt deal of 
trouble, but to what extent is not known as many of the haystacks which were carefully 
examined contained the Rattle-box in earthier able amount, llurscs rating this hay suf- 
fered the combined effects of both poisonous plants. 

Prof. Jones and Dr. Rich stale: 

The first evidence of the trouble is more or less unthr iftinrsa, the horse appearing 
thin and the muscles wasted. In from two to five week*, according to the agr of the 
horse and the manner of feeding, the animal begin* to lo*e control of its muscles, sways 
and staggers like a drunken man. although its eye looks bright, it ests well, and may even 
try to caper and play. After muscular symptoms become pronounced many cases refuse 
to lie down, standing until thrown down by disorderly muscular contractions. If It con- 
tinues to cat the plant the horse In any case soon loses power to stand nntl goes down, 
after which it becomes very nervous and struggles violently to get up, the legs become more 
or less rigid, and at times sll the muscles of the body seem convulsed. Even In (his 
condition one well nursed patient lived two weeks. The horse* are generally willing to 
eat, although unable to rise, but become sore and tired from struggling, finally dying from 
rxhauslion. I,ife is much prolonged by turning from side to ride three or four times in 
twenty-four hours: thus preventing gravitation congesticm of the lungs and kidneys. The 
pulse becomes slow until toward the end when it is rapid and weak. Temperature is lie- 
low norma! until the animal goes down. after which seme fever develops in consequence 
of the nervous excitement and violent struggling. The extremities arc usually cold, and 
in the winter horses suffering from Equisetum poisoning sutler scvrrely from the cold, 
presumedly because of diminished oxidation and consequent low body temperature. The 
visible lining membranes of mouth, nose. eye. etc., become pale. 

Condition Jadaewriag the Effect of the Poison, 

Age of the horses. — Young animals develop cymptrar* much more quickly and succumb 
to the Equisetum poisoning sooner than older cues. In one case under observation a mare 
eating Equisetum hay did not skow symptoms until after four weeks, while her colt by her 
ddo developed typical symptom* of horsetail pouening and died in ten days. Nine out of 
fourteen horses on one farm, all fed alike upon gcod hay. were bedded with swale hay 
containing large quantities of thi* weed. They ate this (tedding freely anil w-ilhin three 
weeks all nine showed symptoms ef poisoning, the remaining five bedded with straw kept 
perfectly well. The youngest, a thrre-year-olc!. was down and died a few days later. The 
oldest, an old brood marc, showed bat slight symptoms, while the other seven, of inter- 
mediate ages, all staggered and reeled, although they recovered. 

Feed. — Crain-fed horse* resist the action of the pciw-n much longer than those not 
grained. Horse* seem to develop a depraved appetite for the weed. In the last mentioned 
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case, though all wore fed good, clean timothy hay, they teemed to prefer the horsetail 
bedding, and even left their grain to eat it. 

Condition of the plant. — We have no evidence that hortet grating upon the green 
plant arc poisoned thereby. It may be that the plant it lets poitonont in the early stages 
of its growth than when mature, or the laxative effect of the grass eaten with it may 
prevent the cumulative action of the poison. Moreover the plant rarely occurs in as large 
quantities in pastures as in meadows and apparently rarely need cause apprehension. If, 
however, it it abundant, close watch should be kept upon horses pasturing where it 
occurs that the animals may be removed at the earliest symptoms of trouble. 

Trealment . — In the way of treatment, the f.rtl aixl most important thing it to stop 
immediately the feeding of the Kquisetum hay. Our practice further than this has been 
to give a purgative pill consisting of one ounce of Batbadoet aloes, one or two drachma 
of ginger, and sufficient F.nglith crown soap— toft soap — to make a hall or pill. This is 
put down the horse’s throat, at one dote, and following this wc have usually given bran 
mashes night and morning until the digestive tract is entirely cleared of the poisonous plant. 
In case aloes cannot be easily obtained a quart of raw linseed oil will be very well. After 
the physic hBS operated, a teaspoonful of powdered r.ux vr-mira is added to each grain 
feed, three times a day. Tbia tends to relieve the muscular incoordination. When poison 
symptoms are severe and especially when stagg'ring is very profound, slings should be 
used to support the animal for when once down it is very difficult to make it stand 
again even with the aid of slings. If, however, the above treatment is brgun before the 
horse loses the power to stand and it can be hej* on its feet, its life can be saved in 
practically all cases. 

Stebler & Schnilcr in their work on the weeds of meadows mention this 
same plant and several other species as being injurious to stock, not only to 
horses, about which there is a difference of opinions, but to cattle. In the latter 
it produces diarrhoea. Cows become poor and the milk flow ceases or is checked. 

That this disease is similar to one produced by mouldy corn is shown by 
the following quotation from Dr. Peter* : 

It is also known that certain weeds commonly oiled Ixirsetail have a faculty of pro 
duclng a disease almost identical with this onr. The caperintents conducted by I>r. Rich 
of the Vermont Station show that that sreed is capable of producing similar symptoms. 

EMBRYOPHYTA, (SIPHONOGAMA, OR 
SPERMATOPHYTA) 



Plants producing seeds which contain an embryo with 1 or more cotyledons, 
a stem cauliclc, a radicle, and a plumule, these parts, occasionally not dif- 
ferentiated before germination; nikrosporcs. equivalent to pollen grains borne 
in microsporangia; ovules (macrosporangia) borne on a modified leaf called 
the carpel, containing 1 macrospore, equivalent to the embryo sac which de- 
velops the minute female prothallium, an archcgonium ; the egg cell in the em- 
bryo sac is fertilized by means oi a sperm cell in the pollen tube; the male 
prothallium generally hut slightly developed. The Spermatophyta contain 
two main divisions based upon the character of the ovules. 

GYMNOSPERMAE 

Ovules naked, not enclosed in an ovary, attached to scales or wanting; 
pollen grains develop into the pollen tube; the male prothallium contains the 
sperm cell and fertilizes the egg cell in the ovule. The Gymnosperms arc di- 
vided into six classes. 

1. Cycadales. These include the Cyeas circinnotis well known in cultiva- 
tion, an important plant of the tropics. The C. media of Australia produces 
rickets, a Maerosamia causes the same disease. Dr. Stafford states that C. 
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eircinnalis, known as the "Fadong" in the island of Guam, is poisonous, but 
the poisonous properties of the seeds are removed by soaking and repeatedly 
changing the water. He says also that the seeds when fresh are so poisonous 
that the water in which they are steeped is fatal to chickens. The group also 
includes the Dioon the seeds of which furnish a starch which is an article of 
food. The species of Zamia. a member of this group, are native to tropical 
Florida. 

2. Benncttialcs, A fossil group. 

3. Cordaitalcs, A fossil group. 

4. Gingkoales. These include the Gingkoaceae. of which the Ginkgo biloba 
is well known and is frequently cultivated as an ornamental plant in the United 
States. Long avenues of these trees are planted in Washington. The fruit 
of the Gingko has a very disagreeable odor. The tree was common in the ter- 
tiary age. 

5. The Coni ferae. 

6. Gnetales. This group is represented in the United States by Kphedra, 
shrubs with horse-tail like branches, small leaves and buckwhcat-likc seeds. 

The Welwitschia of the above group is found upon stony ground in the trop- 
ical Old World. 
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CONIFERAE 

Resinous trees or shrubs generally evergreen leaves, entire or scnle-likc ; 
wood consists mostly of tracheids marked with large depressed disks ; tracheae 
only present near the pith and in the leaves; perianth none: flowers monoecious; 
stamens several, together, subtended by a scale; anthers 2-7 celled; pollen grains 
frequently of three cells, one fertile and two inflated; ovules with two coats, 
borne solitary or together on the surface of a scale, straight or partly inverted ; 
fruit a cone, usually papery, hut in some instances fleshy, sometimes herry-likc ; 
seeds winged or wingless; endosperm abundant, fleshy or starchy; embryo 
straight and slender; cotyledons 2 or more. About 25 genera and between 275 
and 300 species. They include the Podocarpus of the tropical regions, the Taxus 
or Yew, the Norfolk Pine (/ iraucarks exctlsa and A. brasiliana), frequently 
cultivated, the White Cedar ( Cupressus r^iu>soniano) of California, the Cupress- 
noothateruis of the northwest coast, the White Cedar <C. I hyoid es) which 
occurs in swamps, in the East; the genus Picca consisting of the spruces, Nor- 
way Spruce ( P . Engelmannii ) , Tide land Spruce ( P . sitchensis), one of the larg- 
est trees in Oregon and Washington; the Douglas Fir (Pscudolsuga DouglasU), 
one of the most valuable of the North American conifers, found in Washington, 
Oregon and California and in the Rocky Mountains; the Hemlock ( Tsuga 
canadensis), abundant in North America, and the source of Canada or Hemlock 
Pitch, the bark containing an abundance of tannin; the leaves are said to be 
abortive; the Tsuga heterophylla of the Pacific coast which produces a valuable 
lumber; the Balsam Fir ( Abies balsamea), which furnishes a kind of balsam 
that contains four acid resins and a volatile oil; the Black Fir (Abies concolor ). 
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a large forest tree of the Pacific coast and the Rocky Mountains; the Sandarac 
tree ( Callislris quadrivabis), which furnishes not only the sandarac gum used 
in making varnish, but also a dark-colored, fragrant wood capable of high 
polish and used in ornamental work; the Arbor Vitae, or White Cedar ( Thuja 
occidentalis), which contains fenshoe. thujonc, tkujin, and the bitter glucosidc 
pinicrut, its leaves being irritating to the skin, sometimes producing blisters; 
the Norway spruce ( Picea excelsa), which contains resins and volatile oils and 
is the source of Burgundy pitch; the Black Spruce (P. tnariana), from the 
young branches of which an essence is prepared that is used in the preparation 
of spruce beer; the White Spruce ( P . canadensis), which, with the preceding 
species furnishes much of the wood pulp used in the manufacture of paper; 
and the Pines. 

Torus. (Tourn.) L Yew 

Flowers generally dioecious or occasionally monoecious, axillary front 
scaly buds; sessile or nearly sessile, from small staminatc catkins of a few 
scaly bracts; 5-8 stamens; anthers 4-ccllcd; fertile flowers solitary, erect, sub- 
tended by a fleshy cup-shaped disk; fruit consisting of a fleshy disk which be- 
comes cup-shaped and red and encloses the bony seed. 

Distribution. About 6 species native of the north temperate regions. One 
upon the Pacific coast. Torus brevifolia. is a tree. The European Yew ( Toxus 
baccata), a well known poisonous plant, is frequently used for ornamental pur- 
poses in this country. 

Torus canadensis. Willd. American Yew 

A low shrub, straggling over bushes, with linear leaves, green on both sides. 

Distribution. In the woods from Newfoundland to New Jersey and Vir- 
ginia, west to Wisconsin, Iowa and Minnesota. 

Poisonous properties. One species is known to contain the alkaloid taxin, 
C t TH B1 NO, 0 . Dr. Johnson says, concerning the poisonous properties of the 
American Yew: 

Thl« plant, a variety, only, of the European yew. cannot be «tid to have. n« yet, 
a place among medicines. It U believed, however, to possets poisonous properties, and 
is perhaps worthy of investigation. Regarding the poisonous properties of the berries, 
the author can state that he has eaten them without deleterious effect, but whether because 
the t|iiantity was insufficient or not, u an open question. Cases of fatal poisoning from 
eating the berriea of the European yew are on record, and therefore our variety is cer- 
tainly open to suspicion. 

Chc.snut refers to the poisonous nature of the vcw as follows : 

The common yew, or ground yew of the n.-wthrastern United Stales is called poison 
hemlock in some places. The leaves of this shrub are piobably poisonous to stock, as 
are those of the European yew. Thi» species U more accessible to stock than arc those 
of the western yew (Taxtu brett/a/iu). which grows only in deep canyons. 

Dr. Otto Lehmann • in his treatise on poisonous plants, states that older 
naturalists regarded the yew as one of the most powerful of poisonous plants. 
Modern testimony is conflicting, hut he regards the branches and leaves as 
poisonous ior animals. Friedbcrger and Frohner give the symptoms of poison- 
ing from yew as follows: “Death may be sudden, resembling apoplexy; it 
may be preceded by staggering and convulsions; cases of long standing show 
gastro-entcritis. Give purgatives as remedies.” 



■ Giftpiianzen. 121. Hamburg. 1882. 
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Pinas. <Toum.) L. 

Evergreen trees with short scale-like leaves and longer leaves in bundles; 
the ordinary foliage leaves linear, in bundles varying from 2-5. rarely I ; sta- 
mens in catkins, borne at bases of shoots; filaments short; anthers longitud- 
inally dehiscent ; pistillate, bearing aments, solitary or clustered on the twigs 
of the preceding season consi.sting of numerous imbricated bracts, each with 
an ovule-bearing scale: fruit a large cone; see<l« 2 at the base of each scale; 
winged above. About 75 species of wide distribution. Of these the more im- 
portant arc: White Pine (P. Slrobus), one of the most valuable of North 
American Pines; Sugar Pine t I.ambertiana) of California and Oregon; A US 
trian Pine (P. I^iricio). furnishing Austrian turpentine; the I.ong-lcavcd Pine 
(/*. patuslris) of the South, the most important source of turpentine, which 




Fig. 128. White Pine < Finns Strobus). t. Branch liearing statninaie flower*. 2. 
Branch bearing pistillate flower* and young eorev J. Anther, enlarged. 4.S. Scales of 
pistillate flower, enlarged. 6. Autumn branch bearing voung cones. 7. Fruiting branch 
with young core. 8. Scale of core with seeds attached. 9. Seeds with wings attached. 
10. Seed*, enlarged. II. Seedling pltat I. 2, 6. 7. 8. 9 one-half raliral sire. (S. B. 
Green). 
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in this tree amounts to 70-80 per cent., resin, 15-30 per cent, volatile oil and 
some pinenc C I0 H J4 , a very important constituent; P. sylvestris, the source of 
Russian turpentine; P. pinaster, supplying the French turpentine; P. heterophylia 
and P. echinata, also turpentine trees; Loblolly Pine (P. Tacdo ) also containing 
pine ne; the Western Yellow Pine ( P . ponderosa) occurring from mountains of 
Colorado westward, a large tree 120 or more feet high, 4 or 5 feet in diameter, 
branching widely, spreading or drooping, bark light red, leaves in 3’s or rarely 
2’s, cones stout, dense, heavy, ovoid-conical, each scale with short recurved 
prickle; the variety scopulorum of the last named species, found in the front 
Rockies, a smaller tree with shorter leaves; and Lodge Pole Pine ( Pinus con- 
torta), a tall straight tree, 80-120 feet high, and from 12 inches to 3 feet in 
diameter, with conical head, thin, light grayish-brown bark, leaves 1-3 inches 
long, light green, rigid, often persistent cones. This last named species occurs 
from Colorado, Wyoming and South Dakota to the Pacific coast and is closely 
related to the Jack Pine </\ Bonksiaua). 

Phenol and creosote oil arc obtained from Pinus palustris and P. Tarda. 

Poisonous properties. Cattle and sheep do not usually graze upon the 
leaves of conifers, but when forced to do so because of scarcity of fodder, 
sheep will cat the leaves, which may produce injurious symptoms. According 
to Fricdbergcr and Frdhner, plants containing turpentine are poisonous. Cho- 
bert, in 1 787. observed gastro-enteritis complicated by nephritis as a result of 
grazing on leaves of conifers. The first named authors find symptoms of 
haemnturia, constipation, evacuation dry, and irritation of the kidneys. 

Juniperus, (Tourn.) L. Juniper 

Flowers dioecious or monoecious, in lateral catkins, staminate catkins 
small, fertile catkins consisting of 3-6 fleshy scales; fruit appearing like a 
berry; color of fruit bluish-black or blackish, frequently with white bloom; 
seeds 1-3, wingless and bony. The /. Oxycedrus of the Mediterranean region 
produces "oil of cedar." 

Juniperus communis. L. Common Juniper 

A shrub or small tree with spreading or pendulous branches; leaves rigid, 
spreading; berries dark blue. The variety alpina. Gaud, is a low, decumbent, 
or prostrate shrub with shorter, less-spreading leaves. It contains pinenc and 
aid incur. The oil and fruits are used in the manufacture of gin. 

Distribution. From Nova Scotia to British Columbia, to Pennsylvania. 
Wisconsin, Michigan, Nebraska, and in the Rocky Mountains to New Mexico; 
occurs also in Europe and Asia. The variety alpina is common in the mountains 
of New Mexico northward, not. however, as widely distributed as the species. 

Juniperus virgiuiona. L Red Cedar 

A shrub or tree extremely valuable, frequently from 60-90 feet high; pyra- 
midal in form ; leaves scale-like, obtuse or acutish, dimorphic, the leaves of 
young plants being more or less flattened, spiny, and awl-shaped, while those 
of the stem arc scale-like and appressed; catkins terminal; berries on straight 
peduncles; cones light blue or glaucous. The Platte Cedar (/. scopulorum) 
differs from the other in the development of the seeds. 

Distribution. The Red Cedar occurs from New Brunswick to British 
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Columbia, south to Florida, Texas. New Mexico and Arizona, also the West 
Indies. The Platte Cedar occurs from Nebraska westward and is common in 
the foothills of the Rockies. 

Poisonous properties . According to Dr. Halsted it poisons goats which 
orowse on it. 




Fig 1 . 129. Red CfiUi (Junifent To the ted 

■ branch frow> an aM lie*: lo ike rifhi juecnilc ilwoli, 

TIk- | laid it poitonout and 



J unipenis oeddentalis. Hooker 

A shrub or small tree, with bark in shreds; leaves pale in color, closely 
appressed, obtuse or newish; berries 4-5 lines in diameter. 

Distribution. Northwest along Pacific Coast. 

The variety tnonosperma, Eng, shows stunted trees, frequently 2 or more 
feet in diameter, attaining an age of 1200*1300 years; leaves scale-like; berries 




Fi*. IJO. Sarin, juniper Ou« i^nu 5aW«a>. 
Fruiting: branch. Known to be poise oout. (After 
Strasburger, Noll, Scbcnck and Sc hit* per). 
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smaller than the above, frequently coppcr-colorcd; generally with one seed or 
sometimes more. 

Distribution. Found from Colorado to Western Texas, Arizona, Cali- 
fornia, and Wyoming. 

Several allied species have been described, among them /. Knightii by 
Nelson, and another by Sudworth, which occurs in the southwest. 

Juniperus Sabina, L. Savin, Juniper, Swedish Juniper 

A prostrate shrub with oppressed leaves in pairs; margin slightly or in- 
distinctly denticulate; berries on short recurved peduncles; 3-4 lines in diam- 
eter, 1-3 seeds. It contains the substance sabinol. It is officinal. 

Distribution. Along the Atlantic coast, from Massachusetts westward to 
New York, Minnesota, Montana, and British Columbia, also in Europe and 
Asia. 

Poisonous properties. The wood of Red Cedar is extensively used in the 
manufacture of lead pencils and was formerly also employed in making cigar 
boxes. The fruit of the common Low Juniper (J. communis) is used for 
flavoring gin. Red Cedar contains a fragrant volatile oil consisting of cedrol 
and cedrene. Cases of poisoning from this genus have been reported. 

ANGIOSPERMAE 

Ovules enclosed in an ovary. 

MONOCOTYLEDONEAE 

Embryo with a single cotyledon, first leaves of germinating plantlet alter- 
nate; stems endogenous, consisting of an outer part, an inner mass of cells 
the parenchyma, and the bundles distributed through the mass; no distinction 
into pith, wood, and bark; leaves generally parallel veined, usually alternate 
and sheathing at the base; flowers generally on the plan of 3. This group 
of plants includes the palms, grasses, lilies, duckweeds, etc. 

PANDA KALES 

Marsh plants, herbs or trees with linear leaves; flowers in spikes or heads; 
perianth of bristles or of chaffy scales; ovary 1. 1-2 celled; endosperm mealy 
or fleshy. This order includes the Cat-tail (Ty-pha latifolia). Screw pine 
( Pondanus ). and the Bur-reed (Spargonium). The ripe fruit of the Pandanus 
fragrans is used as a relish in the Philippine Islands. 

The Cat-fail is reported as poisonous. It is common across the continent 
and is found in swamps. 

HELOBIAE 

Aquatic or marsh herbs, leaves various; flowers perfect, monoecious or 
dioecious; perianth present or absent; stamens 1-numerous; carpels 1 or more, 
mostly distinct: endosperm none or little. This order includes the Pond 
Weeds {Potamogeton), of which there are many species, which float in the 
water and often give trouble in ponds of parks; fresh water eel grass (Vallis- 
neria spiralis), water weed (F.lodea ccnodcnsis). a troublesome weed in the 
canals of England and Europe. All of these plants arc abundant in our fresh 
waters and afford food for crustaceans, which in turn are used as food for fish. 
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aus macrae D. C. Water- Plantain Family 

Aquatic or marsh herbs, generally with smooth, sheathing leaves; flowers 
perfect, monoecious or dioecious; sepals 3, persistent; petals 3, the larger, 
deciduous, imbricated in the bud; stamens 6 or more; anthers 2-celled, extrorse; 




Fig. 13S. Water Plantain (AUtma Pleniag*). A common martb plant. 



pistils numerous or few, usually with a single ovule in each cell; fruit an 
achcnr; seeds small, erect. About 70 species of wide distribution in swamps. 
The Water Plantain ( Alisma Plantago ) of Europe and North America is com- 
mon in the northern states. Several species of Arrowheads ( Sagitlaria ) are 
used as food by the Indians and Chinese. 

Sagitlaria L. Arrowhead 

Perennial with tuber-bearing root stocks and milky juice: basal leaves long- 
petioled, scape sheathed at the base; flowers monoecious or dioecious, borne 
near the ground in whorls; sepals persistent in pistillate flowers, reflexed or 
spreading; petals 3. white, deciduous; stamens indefinite; pistillate flowers with 
distinct ovaries; ovule solitary: fruit an achenc in dense clusters; seed erect, 
curved. 

Sagitlaria Plngelmanuiana, J. G. Sm. 

Perennial with stoloniferons roots; leaves very variable; scape 1-4 feet 
high, angled; lower whorl fertile; pedicel of fertile flowers, at least half the 
length of the sterile one; filaments smooth; achcncs obovatc with a long 
curved or horizontal beak. 

Distribution. Across the continent and in Europe. 

Poisonous properties. The tuberous stolons are eaten; if there is any 
poison contained in the raw state it is probably removed by methods of prepara- 
tion for food. 
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Fig. 136. Arrowhead (Stgilfria Rm&lmonniano), Com- 
won In low ground*. Some apreirt Mippotwd to be poi*o»ou*. 

(After MIm C. E- Johnson. Hep. Mo. Pot. Garden). 

GLUM I FLORAE 

Endogenous plants mostly herbaceous; stems (culms) narrow or without 
leaves; leaves usually narrow and elongated; entire or serrulate; flowers small, 
generally perfect, in the axils of dry chaffy scales, called glumes; arranged in 
spikes or in panicles consisting of spikelets.. 2 families, Gramineae and Cy/vr 
aceat. 

Fruit a caryopsis 1 Gramineae 

Fruit an achcne 2 Cvpcraceae 

T. gramineae. Grass Family 

Fibrous- rooted annuals or perennials, rarely woody, generally with hollow 
stems; alternate 2-rankcd leaves, sheaths split or open on the side opposite the 
blade; flowers consisting of 2-ranked glumes, forming a 1 -many-flowered 
spikelet; flowering glumes enclosing a small bract called the palet; stamens 
1-6, usually 3; anthers versatile, 2-cellcd, stigma hairy. 
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A large or<lcr of about 3500 species. many of which arc very important 
to man. Among them arc the wheat, oats, rye, corn, wild rice, sorghum, and 
sugar cane, the two latter being the sources of some oi the sugar of com- 
merce. Many grasses, also, are important forage plants, among which may 
be named blue grass, timothy, bromc grass, and red top. Some grasses arc 
used in medicine. 

The Bamboo, native of the tropics, is valuable, being used not only for 
building purposes, but also in the manufacture of household furniture and in 
other ways. 

Very few of the grasses have deleterious properties. A few, such as 
sleepy grass and millet, the Litter of which is injurious to horses, are known 
to be poisonous. Some grasses, because oi their stiff awns, penetrate the skin 
and even perforate the intestines, inflicting dangerous wounds. Needle grass 
and squirrel tail grass, o r wild barley, arc known to inflict injuries by lodging 
between the teeth, thus causing pus infection. 
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PI*. 137c. 5 pikelet* of various grass's 1. 
tnmon hlue gras* </'oo prott»>ii). 2. St la™ 

»■•«. 3. Spikelet of blue-item grata. 4. Bristly 

■t»il ( Stlaria vtrtieillato) . 

A great many grams, because of their sharp edges on the leaf, inflict 
injuries by cutting the flesh. Of these we may mention the rice-cut-grass, 
( Lttrsia ), and porcupine grass. (Spartina cynosuroidts). 

Holy grass ( Hierothloe odorato) is sweet scented and contains coumarin. 
Indians use it to weave in baskets, mats, etc. Job's Tears, CoiVr lachryina, is 
used for rosaries. 



KEY FOR GENERA OF GRAMINEAE 
Spikelets jointed upon the rachilla below the glumes, 1-2 flowered. 



Rachis bearded, spikelets spicate in pairs 2. Andropogon 

Rachis not bearded. 

Pedicels bristle bearing 4. Stlaria 

Pedicels not bristle bearing. 

Spikelets enclosed by a bur 5. Cenchrus 

Spikelets plano-convex, not enclosed by a bur 3. Paspalum 

Spikelets in pistillate flower*, borne on a cob I. Zea 

Spikelets not usually jointed above the persistent lower glumes. 

Spikelets 1 -flowered. 

Awn simple twisted 7. Stipa 

Awn 3-pointed 6. Arislida 

Spikelets more than 1 -flowered. 

Spikelets 2-several flowered, rachis often bearded, flowering glume 
with a twisted awn 8. Avena 



Spikelets 1 or more-flowered with a zigzag jointed rachis, channeled. 
Spikelets solitary at the notches. 
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Flowering glumes with the backs turned to the rachis 

10. Ldmm 

Flowering glumes with their sides turned to the rachis 

11. AgropyroH 

Spikelets 2-6 at each joint of the rachis 12. Hordeum 

Rachis not channeled 9. Bromus 



Ki»r. 1.1*. S pikelet* of tail-meadow caters** (Arrhenaihentm eb/iui). 1 & 2. Sta- 
ntciih. 3. The lower flower with protruding nyle*; upper flower with protruding Mamma. 
The lower acalc* arc called sterile glume*. Each flower consist* of a palei and flowering 
glume, tinmen* and pistil. 



1. 7.ea. Mays. L. 



Spikelets unisexual, monoecious; the staminate 2-flowercd, in pairs, one 
sessile, the other pedicellate, arranged in terminal branches of a terminal pan- 
icle; the pistillate 1 -flowered, sessile crowded in several rows, along the much 
thickened continuous axis arising from the lower leaf-axil and closely en- 
veloped by numerous large foliaceous bracts; glumes 4. awnless; those of the 
staminate spikelct acute; those of the pistillate very broad and obtuse or 
cmarginatc ; grain hard, only partially enclosed by the fruiting glumes. This 
well-known, tall, and striking annual grass has erect stems and broad leaves; 
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Fig. IJ* Vanilla cun (//•/». ,klit oior- 
ota). a. Spikr>t with nrarly tower (tune*: 
b. with hiwrr fluawa rerr->.,d. »ho>in« tbi.rf and 
(north mbrou* e. |>alra with ‘tairrmi 

d. pistil. (I>ir. of A|ro«. U. S. Dept. of Afric.). 



the terminal, staminate inflorescence forms the "spindle" and the long, pro- 
jecting styles of the pistillate flowers constitute the "silk"; the col) is formed 
by the union of the axes of several female spikes into a much thickened body. 

The 1 or 2 species are of American origin, prc«cnting many varieties in 
cultivation known as corn. Indian corn or maize ( Zta Mays). I)r. Sturtevant 
has arranged cultivated corn into the following groups: 

Pod-corn, Zta Innicola. 

Pop-corn, Zta tvtrto. 

I'lint-corn, Zta indurala. 

Dent-corn, Zta indtntata. 

Soft com, Zta amylacta. 

Sweet corn, Zta sacchara la. 

Starchy sweet corn, Zta amyltasaccharala. 

The so-called species and groups of Dr. Sturtevant are hardly to be re- 
garded as varieties. Some of the forms under conditions of culture and 
climate, revert to the original type. 
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A plant cultivated for so long a time by the Indians and civilized man has 
naturally given rise to diverse forms which we regard as nothing more than 
races of the very polymorphic species Zea Mays. 

Some years ago Dr. Watson obtained from Moro Leon, through Prof. 
Duges, some com which he considered a new species, calling it Zea cattina. 
He says: 

The natural supposition was that we tad here at least the original wild Mate of our 
cultivated maize. A careful comparison of the two, at thorough at the material at hand 
ol the cultivated form would permit, hat led me firtt to doubt the probability of tbit, and 
now to consider the form in question a distinct tpeciei. The diiTcrencet upon which thil 
conclusion is based are in the habit of growth, the arrangement of the ttaminate apikrleta, and 
the nervation of their glumes, the form of the glume, of the pitltillate flower*, ami the 
reaily disarticulation of the ripened ear. 

Dr, Harshberger, who is certainly a most careful observer, and who car- 
ried on some most interesting experiments on hybrids, considers our maize 
of hybrid origin and Zea canina is a hybrid of corn and Euchlacna. He says: 

Malre relate, itself botanically to a native Mexican grass, tcosinle (RncUaena met- 
icana); and the fertile hybrids of this grass and nulre are known, producing a plant 
described by Watson as Zea canine. From the peculiar behavior of these hybrids, the 
writer has suggested that our cultivated mairr is of hybrid origin, probably slurring 
ns a sport of teosinte. which then crossed itself with thr normal ancestor, producing our 
cultivated corn. This Is speculative, but there cannot be any doubt that the close relation- 
ship of malie and teosinte points thr way to the determination of the botanical character* 
nf the original wild corn. Recently, Montgomery ha* suggrited a theory as to tbc 
mature of the maize ear. In which, in conclusion, he states that corn and teosinte may 
have had a common origin, and that in the process of evolution the cluster of pistillate 
■pika* In teoalnte were developed from the lateral branches of a tassel like structure, 
while the corn ear developed from the central spike. It is probable that the progenitor 
of these plants was a large, much-branched grass, each branch being terminated by a tassel- 
like structure bearing hermaphrodite flowers. 

Corn holds Ihc first place in tbc list of crops produced in this country, 
and North America produces four time* as much as the remainder of the 
world. According to C. P. Hartley, Europe stands second. Sonth America 
third, and Africa fourth. A* a corn-producing country the United States hat 
no rival; Argentina stand* second. Hungary third, and Italy fourth. The 
average corn yields in four central states for five years, 1902-1906, were as 
follows : 



State. Bushels. 

Illinois 342,1 15,835 

Iowa 301.666,176 

Nebraska 239.835,262 

Missouri 210.0R2.426 

Maize is one of the most important cereals of North America, being used 
as a food for man and stock, in the manufacture of starch and glucose, and in 
medicine, the corn silk being used as a mild stimulant and diuretic. The oil 
from the embryo is a yellow viscid transparent liquid having a peculiar odor 
of corn meal. The silk contains mai/.cnic acid. 



Injurious properties. In many sections of the country where corn is grown 
and cattle allowed to feed on corn stalks, a disease occnrs which haa been 
called the corn stalk disease. This has been attributed to various causes such 
as corn smut, a bacterial disease, nitrate poisoning, bacterial poisoning, and 
impaction of the stomach. Corn stalks are not easily digested and it is not to 
he wondered at that impaction shoukl occur when cattle do not have access to 



plenty of water. 
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This same disease rocs under other names, and it may be that there are 
several distinct types of diseases due to the feeding of com stalks. Dr. Bit- 
ting describes a Septicaemia hemorrhagica which is caused by an organism, 
the cocco-bacillus. The symptoms of this disease arc as follows: 

The symptoms depend upon the point of attack. If the respiratory eystem be attacked, 
there will be a rapid ri*e of temperature, difficult and rapid breathing, standing with the 
feet wide apart as in pneumonia, short coughing, the tongue protruded, and eyes prominent 
and congested. The animal will move only when urged to do so The attack lasts for 
only a few hours. If the pneumonia be of less severe type the kidneys and bowels may 
show some affection before death. 

If the bowels be the seat of attack, there will be bloating colic, noisy intestinal move- 
ment, straining and diarrhea. The bowel movements are soft, fluid, and foul smelling, 
and may be blood stained. The urine will also be blood stained. If the infection take 
place from a superficial abrasion, the part will swell rapidly, become very large, hr hot and 
painful, doea not pit upon pressure, and does not crepitate. The swelling extends rapidly 
and If in the region of the neck, will cause suffocation. The course is short and generally 
fatal. 

Dr. Bitting states that this disease must be differentiated from the corn 
stalk disease due to poisoning and that post mortem must he the means of 
separation in some instances. The only remedy is a change of pasture, as little 
can be done otherwise. 

Recently much interest has been attached to the disease known as Pellagra, 
which has been treated elsewhere in this volume, but in this case* it may be of 
interest to know that the disease has made its appearance in several of the 
southern states, notably Alabama and South Carolina; cases have also been 
reported in Maryland and Massachusetts, ami a number of them in the Insane 
Hospital in Illinois. It is believed by the experts who have investigated this 
question that it is in some way associated with corn. Kor instance, Dr. 
Lqvindcr who investigated this disease with Assistant Surgeon-general Wyman, 
cites the case of the disease on the Island of Corfu, where an epidemic followed 
when the people began to use an inferior imported quality of mai/e. Previous 
to this they had used their own maize which was carefully selected and pre- 
pared. There can be no question according to Lavinder that the introduction 
of maize collected in Spain, France, and Italy, with unsanitary conditions and 
the use of poor maize greatly influence the spread of this disease in those 
countries. It is practically unknown in those countries where maize is not a 
staple article of food. 

Dr. Arlsberg, of the U. S. Department of Agriculture, in a discussion of 
this disease before the American Society of Tropical Medicine, states that 
com is one-fifth of the food of the Tennessee and Georgia mountaineers and 
onc-third of the food of the negroes. Under the present conditions this corn 
is collected before maturity and often is shipped to distant points in poorly 
ventilated cars which makes it possible for moulds of different types to develop. 
Furthermore, the same person is authority for the statement that, in ten gen- 
erations the fat content of corn has increased from less than 5% to 7 1/3% 
and that toxins arc found to be related in quantity to the oil produced in the 
seed. Then, too, the weather conditions in this southern corn region have 
been extremely favorable in the last ten years for producing corn which would 
be immature and subject to moulds when transported. 

Now it is a well known fact that for many years throughout the south 
they have had trouble with the so-called forage poisoning affecting live stock 
which had been fed com, especially when mouldy. It seems to the writer thar 
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there is some relation existing between Pellagra in man and forage poisoning 
in horses and cattle. Both are essentially produced by some toxic substance. 

In this connection, the bulletin on the Grand Traverse or Lake Shore 
Disease, as investigated by C. D. Smith.* C. E. Marshall and Dr. Ward Giltner, 
is interesting. 

2. Andropogon. (Roycn ) L. Beard Grass 

Tall annual, or perennial grasses with spikelets in pairs upon each joint 
of the slender rachis; usually narrow leaves; terminal and axial racemes, one 
of them sterile, the other sessile, 1 -flowercd. and fertile; lower glume the 
larger, coriaceous and nerved, the second acute; stamens 1-3, grain free. 

About 150 species widely distributed in tropical and temperate regions. 
Some of the species of the Andropogon L. arc excellent grasses for forage 
purposes. Quite a number of them produce valuable oils like Pamorusa oil, 
obtained from Andropogon Schotnanihns, lemon grass oil from Andropogon 




Fig. 140. Johnson-gras* {Andropogon kaltfentii). 
a. spike !et; c and d, glomes; e. f. g. parts of »be 
flower. 



■ Sp. Bull, Mich. Agr. Exp. Sta. SO: 10. 
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(ilrolHS. an<l citronella oil from A. Xardus. The fibrous roots of the aromatic 
Cuscus grass of India (A. murieatus), produce a substance used mainly as 
sachet powder; the fibres of the plant arc used extensively by the natives in 
making mats. 

Andropogon hale p etuis. Brot. Johnson Crass 

A stout perennial with smooth, erect, simple culms. 3-5 feet hight; and 
strong creeping rootstocks; panicle open. 6-12 inches long; the 3-5 flowered 
racemes clustered toward their extremities: outer glume coriaceous, second 
glume equaling the first and convex below, the third glume shorter than the 
outer ones, membranaceous, palet broadly oval; fourth glume ciliate awnrd : 
palet shorter than the glumes; nerves ciliate. 

A troublesome weed throughout the Southern States. First introduced as 
a forage plant. 

Andropogon Sorghum. Brot. Sorghum 

An annual with long, broad, flat leaves and ample terminal panicle; spike- 
lets in pairs at the nodes, larger and rounder than in the preceding; racltis 



1 






I 




- 



r iff. 141. Sorghum Strghmm). I. Kilhr corn; 2. JcrtuAfcnt corn; 

)i Amber aoncluim. (Kan*a% Stale Board of A*vl.). 



not articulate; sessile spikekt with 4 scales, the outer hard and shining, the 
inner hyaline; the fourth scale on and subtending a small palet and perfect 
flower, or occasionally the palet wanting. 

Sorghum is contained in a number of cultivated plants which arc class- 
ified by Mr. C. R. Ball under (1) Broom Corn. (2) Shallu. (3) Durra, (4) 
Sorghum and (5) Kaffir. Broom Com used for the manufacture of brooms, 
is grown chiefly in the central Mississippi Valley. Kansas. Oklahoma, and the 
Panhandle of Texas. The Shallu. also known as Egyptian wheat, is culli- 
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vatcd extensively in India. The Durras have been cultivated for centuries in 
Egypt, and other countries of Africa, and in India for human and animal food. 
They arc now cultivated in the United States, chiefly from Kansas to Texas. 
The Kaflir, native to eastern Africa from Abyssinia to Natal, was introduced 
into this country in 1875. and is grown chiefly in the semi-arid regions for 
forage. Sorghum is grown largely for fodder. The pithy juice contains cane 
sugar in variable amounts, and is used both for sugar and in the making of 
syrup, although the growing of sorghum for syrup seems to be on the decline. 
According to the census of 1890 the production was 24.f00.000 gallons; in I9C0, 

17.COO.OCO. 

Poisonous proptrties. Sorghum has long been recognized as poisonous. 
Mr. C. W. Warburton in Bailey’s Encyclopedia of Agriculture, says: 

Sorghiun make* excellent pasture foe bog*. but in many sections it mu at be paatured 
sparingly. if at all, by sheep amt cattle. After pcisods of extreme drought, or when growth 
i* stunted from other cause*, the leaves of the sorghums often contain a Urge amount 
of prussic acid. A M»all quantity of this pomcn is falsi to sloth. ard death frequently 
results soon after the sorghum is eaten. Normal growth seldom contains prussic acid in 
appreciable quantities, and it Urgrly disappears in caring, so that cured sorghum nuy be 
fed with little danger. * There is also some danger from bloating; cattle and sheep should 
not bo turned on sorghum pastare when hungry or when the plants are wet. With the 
exercise of care, however, the crop can usually he pastured with safety. It should be 
at least two feet high before stock are turned on it; for cattle, sheep and horse* it 
may be much more matured than for bogs 

Frosted canc is said lo lie especially injurious. Dr. R. H. True, of the 
U. S. l)cpt. of Agriculture, in commenting on the |uiisons front sorghum, saya: 

This office has from time to time received communicant m from stockmen, especially 
in the lower part of Califotnia. Arisena. amt adjacent territory, expressing a suspicion 
that the rating of the Johnson grass had caused the death of stock with rather audden and 
violent symptom*. Thera has teeaaed to be little ground in poisonous-plant literature to 
support such an explanation. I,**t summer, however, convincing observations were reported 
from California by a stockman who had lost heavily, and a supply of the grass in question 
was obtained. The result of the study of this material was |Hi*Jtivc. 

Mr. A. C. Crawford, who investigated some cases. says: 

It has been noted that deaths in catlie frequently occur when, on account of the failure 
of rain, the plant* which have reached a certain sire become stunted and withered. The 
toxic principle appears simultaneously over a wide area, but toon disappears if a rainfall 
occurs. The deaths of ealtle have been attributed by some to an insect living upon the 
plant, and In Australia it is the belief thaL? 0 rgA*« vulgar* which also yields hydrocyanic 
acid, becomes more poleonou* when attacked by an insect during a drought. A similar 
observation has been made with Sorghum vulgar* in the Sudan. Balfour found that one 
specimen of the plant which harbored aphids yielded more hydroryanic acid than a second 
one without parasite*. Pease hat lately claimed that the deaths from Johnson gras* in 
India were really eases of nitrate poisoning, as he found 2$ per cent of nhtutc of 
potassium in the stem of the |Iant and was able to produce somewhat similar symptom* hi 
animal* by feeding them this salt. Johnson gras* is being introduced into Australia as 
a fodder |danl. but at yet no reports of its petsooous action there have been noted by 
the writer. 

Dr. George H. Glover of Colorado, also reports large loss of ealtle in that 
state from eating Kaffir corn. Twenty-one head out of thirty-two cows died 
within an hour after first being placed upon the feed. Dr. A. T. Peters of 
Nebraska, investigated the subject of poisoning from sorghum and Kaffir com. 
He states that in most cases where death of animals occurred, the animals 
did not regularly pasture upon sorghum, but broke into the fields from ad- 
jacent pastures or as they were being driven past fields of sorghum. The 
investigations proved that the animals did not die from bloat as had been re- 
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ported. Dr. Peters speaks with authority as he examined the cases at first 
hand: 

In response to one of these c*lls. I reached the farm of Mr. Bert Foss, near Aurora, 
at 7:30 A. M., on August 3, 1901. Two days previous. fifteen bead of his cattle Hail broken 
into a sorghum field, where they had remained twenty minute*. They were then driven 
into another field and were not seen again foe several hours. When seen, three were 
sick, all of which died within a few Hours. The symptoms were drowsiness, running at 
the eyes, twitching of the muscle*, numbness of the limbs, staggering gait, inability to 
staad, involuntary passing of nrine. On August 2d, two more caws broke through the 
fence and were on the sorghum field fire minutr*. One hour later, one of these animals, 
a four-year-old cow was very sick, but finally recovered. 

We turned a small yearling steer on the sorghum at 8:30 A M.. August 3d. hut 
he refused to eat any sorghum, and after thirty-five minute*, two more were turned into 
the sorghum, where they remained until 10:00 A. M . when only one. a small, red steer, 
had taken any sorghum, and he had eaten only a few Iravrv They were then 
turned hack with the herd. At 10:3S A. M. the small, red steer acted somewhat drowsy, 
but soon recovered. 

At 11:00 A. M. we turned one red heifer ar,d one yearling steer on the sorghum. 
The heifer was the only animal that ate any quantity, and, as subsequent examination 
•bowed, she ale only one and onr-half pounds of green soighum. At 11:10 this animal 
dropped to the ground. Upon examination it was found that she had stopped chewing 
her cud and there was a peculiar twitching of the muscles of the nose and head and 
also of the body. The animal was very dull. At 11:15 A. M. she was taken out of the 
sorghum field and allowed to lir in a stubble field. When lying down her head was 
turned toward the abdomen, presenting the symptoms shown by a horse having the colic. 
The eye* seemed dull and gave oil a water discharge. There was a partial paralysis 
of the tongue and great quantities of saliva ran from the mouth The limbs and ears 
were cold. The pupils of the eyes dilated, pulse not prrceptil*lr. mucous membrane 
of the rectum protruding, involuntary discharge of urine and faeces. Upon pricking 
the animal with a knife en the lower limbs it showed no feeling. The animal was 
closely watched in the field by Mr. Foss and myself and we observed that she did not 
take any weeds, hut simply a small amount of sorghuar. rating only the tops of the 
leaves. At 1:30 P. M. the animal was still lying on its right side: all the muscles 
of the head were contracted and showed Involuntary twitching. The limbs were |*raly»ed 
and the animal was unconscious: the mucous membrane of the mouth was of a salmon color. 
At 2:35 P. M. the animal was in great pain, and it was apparent that she would not 
recover. At the suggestion of Mr. Foss the animal was killed in order to hold a post- 
mortem examination. 

Post-Mortem Examination.— Animal Mil! warm. The bowels were opened 
and contents of paunch carefully noted; there was in all one pound and a half 
of sorghum leaves to he found in the paunch. No sourness of the contents. 
The same was immediately put up in Mason fruit jars with clean water and 
brought to the laboratory. The mucous membrane of the intestines normal, 
all other conditions of the animal normal. 

In regard to the Colorado disease, the following statement is made: 

The cattle died on August 70th last. We lost 21 head out of 32 head which had been 
turned on the com. FJeven head lived, but 4 of thr 11 head had violent spasms, hut 
recovered. The other 7 head were not affected. They were only on the corn 5 or 6 
minutes. The first cow died in 15 minute*; nearly all within an hour. One yearling 
lived over 6 hours I gave it several doses of aconite, thinkng possbly one poison would 
counteract the other, but it died in great agony. The cattle seemed to all go craty at 
once, then stagger like a person intoxicated, fall in all directions, and die where they fell. 
I (tuck all of them with a knife, the same as in alfa'.fa bloat, but there wasn't any gas 
in them. The Kaffir com was planted on aed ground above irrigation. It was from 
6 to 15 inche* high and was burnt brown from the drouth.” 

Shortly after the poisoning. Dr. Glover visited the field and collected 
samples, which he generously placed at our disposal. These samples yielded 
prussic acid in greater amounts than any yet examined in Nebraska. 

It appears more than probable that the sorghum plant under different cli- 
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matic conditions and different conditions of growth may produce varying 
amounts of prussic acid. I was told in Texas that the sorghum most poisonous 
to live stock is the second growth. 

In regard to the chemistry of the subject, I)r. S. Avery says: 

In 1886 Berthelot and Andre ascribed the cau*c to excessive amounts of poiasaium 
nitrate (salt peter). Williams of tfce L'. S. I>n«artr»er.t of Agriculture also suggests 
saltpeter as a cause of the trouble. Hiltner has shown that the amount of nitrate in 
Nrhraska fields was too small to produce fatal results. This writer suggests that the 
plant under certain conditions develops a highly poisonous chemical compound. Slade 
in the Annual Report of the Station for the present year (1902) put forward the 
theory that such a compound might he produced hy the action of an eniynte upon a 
glucoslde found In the jilar.t through a process of abnormal growth. On June 27th of the 
present year the Chemical News of I^tndon contained an article on Cyanogenesis in 
Plants by Dunslan and Henry. This article, which finally confirms Slade's prediction, 
was not known to Mr. Slade or to the writer till October 10th. In brief, the Hnglbli 
Chemists isolated from Kgvptian Sorghum vmlga’t a glucoside capable of liberating prussic 
acid. In the meantime Mr. Slade had detected Prussic acid in fatal sorghum grown In 
western Nebraska, determined the per cent, and secured str.-Mig evidence in favor of the 
glucoside theory. 

During the first two weeks in September, the writer discovered that Prussic acid 
could be obtained from Iravrs of healthy sorghum in the fields about the Station. 
As the past srason was abnormally wet. nearly all of the fields had made a vigorous growth. 
By distilling water from a sufficient quantity of Iravrs. determinable amounts of Prusalc 
geld were evolved in all eases, though the amount was well below the danger line. 
Of the common Nebraska forage plants, sorghum and Kaffir corn alone yield Prussic 
acld ( 

Thr substance dhurrin C J4 H n NO T occurs according to Dunslan and Henry 
in young plants of A. Sorghum A glucoside resembling that found in almonds 
also occurs; it differs however but is capable of being converted into hydro 
cyanic acid, HCN. The investigations made at this station show that the 
prussic acid is not present as such, but that it is liberated from n glucoside, 
( 1 ) hy an enzyme in the plant as in the case of sorghum poisoning, and (21 
by the action of boiling water on the plant. Glucosides of this sort arc in 
themselves harmless and are dangerous only when they liberate prussic acid. 
The experiments mentioned above also showed that even dried plants may con- 
tain a very large amount of combined prussic acid We should expect that 
such a fodder would he as fatal to stock after curing as when standing in the 
field. Experience, however, seems to prove the contrary. Enzymes rapidly 
become inactive when dried in the presence of protein substances, according to 
Dr. A. F. Woods, Chief of Division of Plant Pathology. 

Antidotes. Prussic acid has a tendency to unite with certain carbo- 
hydrates, forming additional products. These compounds are much less poison- 
ous than the free acid. Both glucose and milk sugar unite with Prussic acid 
to some extent even in dilute solutions. Aside irom this action these carbo- 
hydrates retard the action of the enzyme in liberating Prussic acid. These 
facts suggest that, in case the animal is not in such a conditon as to render 
medical treatment out of the question, the following may be affective: 

A strong solution of glucose, which nearly every farmer has at hand in the 
form of “corn syrup" or molasses, may be administered. 

Large quantities of milk have in a number of instances been administered 
apparently with good effect. 

In all cases the animal should have as much fresh air as possible. 
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3. Paspalum. L. Paspalum 

Spikclets spiked or sometimes raccmcd, in 2 to 4 rows on one side oi the 
flattened or filiform rachis, awnless. 1 -flowered; glumes 3. rarely only 2, 1 glume 
flowering; (lower coriaceous, orbicular or ovate; stamens 3; spikes 1 or more at 
or toward the summit of an elongated peduncle. 

Species about 160, chiefly in warm temperate regions in both hemispheres. 
In South America they constitute an important part of the plants of the Pampas. 
One species is used in medicine and several species arc excellent forage plants 
for the South. One species is troublesome as a weed in the Southern States. 
The Koda Millet (/’. scrobiculatum ) known to be poisonous and injurious to 
animals and man in India is used during times of scarcity of food and causes 
poisoning. The seed, especially the testa ami pericarp, contains a narcotic 
poison which causes delirium and vomiting. Cattle should not be allowed to 
feed on it when it is ripening. 
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4. Selaria, Beauv. 

Spikelets jointed upon the pedicels, panicle densely racemed or spiked, sur- 
rounded at the base by a few or many persistent awn-like bristles, which rise 
below the articulation of the spikelet. 

Species about 10. in temperate and tropical regions. .Some species are used 
as food, especially in China. Japan and India. Several are important forage 
plants, like the broom corn millet, and Hungarian grass. Three species are 
weedy in eastern North America. 

Selaria ilalica, Beam- Italian Millet or Hungarian Grass 

A stout, erect, somewhat glaucous annual, 3-8 feet high, with broad leaves ; 
large, dense, compound, spiciform panicles 3-8 inches in length; nodes bearded, 
with short, appressed hairs; leaf-blades lanceolate, narrowed at the base, Inng- 
acuminate, 8-16 inches long. 'A to l!4 inches wide, scabrous: panicles dense, 
cylindrical, '/t to Wj inches in diameter: rachis densely villous; setae 1-3, green 
or purplish, retrorsely scabrous; spikelets elliptical, strongly convex, \'A to 2 
lines long, obtuse; second and third glumes about equaling the flowering glume, 
5-7-nervcd; flowering glume glossy, nearly smooth. Widely cultivated. Quebec 
to Minnesota, south to Florida and Texas. 

Selaria germaniea, Beauv. German Millet 

A caespitose annual, from 1-3 feet high, with narrow panicles, about ]/ 3 
inch in diameter, and long, usually purple setae; some forms approaching Selaria 
virtdis. 

This form is usually regarded as only a variety of the Italian Millet, and 
is found in cultivation only or perhaps springing up from seed on land cul- 
tivated the preceding season. The German Millet differs from the Italian in 
having a more dense or compact, and usually erect panicle or "head." Widely 
cultivated in most parts of the world. 

Poisonous Properties . Numerous complaints have been made from time to 
time with reference to poisoning from millet. 

IJr. Hinchauch states in regard to this trouble that in the winter of 1891 
and 1892 a disease commonly called millet disease was prevalent to a consider- 
able extent in North Dakota and that this disease was attended by a death 
rate of 7-10 per cent. It received the name of millet disease from the fact that 
from 95 to 98 per cent of the animals that were affected had been fed on millet. 
He says: 

"When millet is fed in considerable quantities it stimulates the kidney to 
increased action. The urine is light colored and the bladder evacuated every 
two or three hours, large quantities of water being passed at each time. At 
the time the first symptoms of lameness were noticed, the kidneys had almost 
ceased to act." 

And then he goes on to say: 

"When the cause was kept up a sufficient length of time for the reaction 
to set in, the material which would under normal conditions be secreted by the 
kidneys was allowed to remain in the system and produce deleterious effects." 

Apparently the condition of the millet had little to do with this action. 
In a later bulletin on the same subject Dr. Hir.cbauch reports a more extended 
investigation, giving considerable experimental data as well as urinary analyses. 
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The post mortem examinations revealed some interesting facts. The cartilages 
on the ends of the long bones show deep furrows running in a direction parallel 
with the motion during flexion and extension. 

Both grooves of the astragalus were partially denuded of cartilage, so that 
the corresponding elevations of the tibia which articulate in the grooves did 
not have cartilage interposed between them. The whole general appearance, 
instead of being of a white, glistening color, was of a dark, dull color border- 
ing on brown. The fluid which escaped from the joint when opened, instead 
of being a yellow, amber color, was brown and contained red blood corpuscles, 
indicating that inflammation was present. The joint fluid was brownish black 
in color and contained red blood corpuscles. 

In conclusion we would say that our experiments here have thoroughly demon- 
■(rated that millet, when used entirely os a coarse food, is injurious to horse*. ( 1 ) 
In producing an increased action of the kidneys. (2) In rausing lameness and swelling 
of the joints. <3) In producing infusion of the blood into the joints. (4) In destroying 
the texture of the hone, rendering it softer and less tenacious, so that contraction causes 
the ligaments and muscles to he torn loose. The experience of many farmers with whom 
I have talked confirms the above conclusion, and wr could multiply case after case 
showing that the above conditions are the results of feeding millet. 




Fig. 143. Sandbur (Cfnehrms trAu/oidrt). 
. spiny bur enclosing spikelets; b, section of 
<he same: c. lateral view of a spikelet. U. S. 
Dert. Agrt. 
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The North Dakota Station has published the results of further experiments 
on the subject of feeding millet. Two tests were made. In the first trial two 
geldings in good health were fed hay and grain for about two weeks. Millet 
was then substituted for hay for about ten days. These experiments confirmed 
those made previously. 

I.add has isolated a glucoside from the aqueous extract of millet hay, which, 
when fed in small quantities, gave the characteristic symptoms. 

From the experiments made by Dr. Hinebauch and others, it would appear 
that feeding millets alone as coarse fodder is injurious to horses. It produces 
an increased action of the kidneys and causes lameness and swelling of the 
joints. It causes an infusion of blood into the joints and destroys the texture 
of the bone, rendering it soft and less tenacious, so that the ligaments and 
ihuscles are easily torn loose. 

5. Cenchrus, L Sand Bur 

Annual or perennial grasses; flat leaves; spikelcts surrounded by a spiny in- 
volucre which becomes coriaceous and forms a deciduous, hard, rigid bur which 
falls away at maturity; glumes 4, the 2nd and 3rd membranaceous, the 4th 
hard; the palea enclosing the perfect flower; stamens 3; styles united below. 

Specie* about 12 in tropical and warmer temperate regions. One widely 
distributed from Maine to New York. Florida, Texas. California and the 
Dakotas. 

Cenchrus tribu hides, L. Sand Bur 

An annual with erect culms a foot or more high ; flat leaves about 6 inches 
long; burrs of the involucre with strong, barbed spines; 2-Jlowered. 

Distribution. Common in sandy fields and waste places; a weed along rail- 
roads and in sandy soil. 

Injurious Properties. This plant frequently inflicts mechanical injuries, 
entering the flesh and thus causing serious inflammation. This applies to man 
as well as to lower animals. 

/ihs tido, L Triple Awned Grass 

Perennial or annual grasses; narrow, often involute leaves; spikelcts nar- 
row, 1 -flowered; outer glumes unequal, often bristle pointed; flowering glume 
tipped with 3 awns; pa let small, 2-nerved: stamens 3; styles distinct; grain free, 
linear, enclosed in the scale; callus variable, often sharp-pointed and rigid. 
About 100 species in warmer regions of both hemispheres but of very little 
economic value, the majority being found in dry sterile soil; several species, 
like the Purple Aristida. however, arc common in dry soils of Ihe West. The 
latter is of little value for forage purposes. The awns of Aristida hygromeirica 
of Queensland bore into the skin of animals and occasionally reach the intes- 
tines, thus causing death. 

None of our species produces serious trouble except, possibly, the Long- 
awned Poverty Grass. 

Aristida tuberculosa, Nutt. Long Awned Poverty Grass 

A rigid, much-branched annual, 12-18 inches high, with nearly simple 
panicles, 4-7 inches long; branches erect, rather distant, the lower in pairs, one 
short and few-flowered, the other elongated and many-flowered ; empty glumes 




nearly equal, 12 lines long, awn-poinled ; flowering glume about 10 lines long, 
twisted above to the division of the awns, and with a densely barbate sharp- 
pointed callus; awns nearly equal, divergent or reflexed, l%-2 inches long, dis- 
tinctly articulated with the glume. 

Injurious properties.. .The sharp pointed callus slightly injurious in the 
same manner as Slips. 

7. Stipe. L. 



Perennial grasses with 1 -flowered spikelets. flower falling away at maturity 
from the membranous, persistent, lower glumes, fertile glumes coriaceous, 
cylindrical, involute, and embracing the smaller palet and cylindrical grain; a 
long twisted or spiral awn jointed with the apex, the base consisting of a beard 
and sharp pointed callus; stamens generally 3; stigmas plumose. 
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About 100 species found in temperate and tropical regions. The Stipas 
often produce injurious effects upon animals. 

Injurious properties. It has long been known that Stipa capillata, L., in- 
digenous to Russia, and the Stipa spat tea. Trin.. and S. avenacea, L., native to 
North America, as well as Aristida hygrometrica Br., native of Queensland, 




Fig. MS. lUrarto Cum ( Sfif'i (n<nu«M). Used for iuk< 
iiiir paper, rope* and run It i> nit krtoar nhrtber «fci« specie*, 
like ike St. AmMmi sod lie 1'. nVuc. act* like a narcotic or. ani* 

(Bailton 

and Heteropogon eontnrius. L. native of New Calc* Ionia, frequency l>ore into 
the skin and intestines of lower animals where they cause iatal inflammation 
and peritonitis. Prof. Blanchard in a recent number in “Archives dc Parasit- 
ologic” calls attention to injurious properties of Stipa Seesiana which is found 
in Uruguay ar.d other countries of South America. In this case the needles 
injure the eyes producing in intense keratitis often followed by inflammation 
of the cornea. Sheep become blind and thus are unable to get food, hence 
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die from hunger and thirst An instance is also recorded oi a case where so 
many of these needles had accumulated among the feathers of an American 
Ostrich as to cause extensive ulceration which finally resulted in the death of 
the bird. The old world S. mebrians acts very much like our sleepy grass. 

Stipa comata, Trin. and Rupr. Western Stipa. Needle Grass 

A rather stout, erect, caespitose perennial, V/,-4 feet high, with mostly in- 
volute leaves; loosely-flowered panicles, 8 to 12 inches long; spikclcts with 
nearly equal, long-attenuate-pointed, empty glumes about 12 lines long, and thinly 




Fig. 146. Western Stipa or Needle Crass (Stipa comata ). 

pubescent flowering glumes about 6 lines long; awn slender. 2 /- 3 inches long, 
Strongly flexuosc or variously curled and twisted. Distributed in western Iowa, 
Nebraska, Utah, Oregon, California and Arizona. 

Stipa spar tea. Trin. Porcupine Grass 

A stout, erect perennial, with simple culms 3 to 5 feet high; long, narrow 
leaves and contracted, few-flowered panicles, 4 to 8 inches long; spikelcts 
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larger; empty glumes subulate-pointed, 12 to 18 lines long, slightly unequal; 
flowering glume 8 to 10 lines long, including the barbed and very sharp-pointed 
stipe or callus, sparsely pubescent below and crowned with a few short hairs; 




Pi*. 147. Needle or Po'cupine *r»i» <5 Ufa 
f porteo). a. a single Ipikrrl; h. OotU more 
hickly iru*nificd. with sharp j- intrd bearded 
eallua. <I>iv. A*ro*. U. S. De*4. A*il ). 

pa lea nearly as long as the glume; awn stout, 3 to 6 inches long, twisted below 
and twice geniculate above. June to August. Common on dry. gravelly roads 
and high prairies. 

Distribution. North America. From Wisconsin. Illinois to Missouri, Kan- 
sas. Nebraska, Dakotas and Minnesota to New Mexico, Manitoba to British 
Columbia. 

Injurious properties. Dr. M. Stalker says the fruits of the porcupine grass 
are a frequent source of inconvenience and injury to living animals. 

In many of the northwestern counties of Iowa this *rass *ro»» in the greatest 
profusion, anil during the Utter part of June, the season for maturin* and consequent 
falling of these syir.es. thov are the occasion of much arncyancr and In some instances 
the death of domestic animal*. Or. y sttcb animat* as are covered with wool or a 
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thick growth of long hair are seriously inconvenienced. Sheep suffer not! Thr 
tpinea readily find a lodgment in the wool, and after burrowing through it frequently 
penetrate the akin and bury themselves in tbc flesh. A large number of theae hath* 
thua entering the tissues of the body produce an amount of irritation that ia sometime* 
followed by death. I have seen Urge number* of theae imbedded in the akin and 

muscular tissues of shepherd doga that were covered with a thick growth of *ofl hair. 

Theae sagacious animals frequently eakibit the greateal dread at being sent into the 
grass during the season of danger. 

Profcisor Besscy in hi* inquiries into ihe structure and nature of this 
plant received several responses one of which, front Professor King, formerly 
of the University of Wisconsin, was as follows: 

In connection with the two notes relating to thr fruit of the porcupine grass, It 
may not be without interest to say that while engaged in geological work in Dakota, 

north of the Northern Pacific railroad, we were much annoyed by thr fiuit of this grass. 

Indeed, I found the only way to walk sritb comfort through this grass was to roll my 
pants above my knees and my sorks down over my shoes. I also .4*erred. on several 
occasions, these seeds pUntrd two inches deep in the soil with the awns protruding 
from the ground. It is plain that with the |«<nt of one of these fruits once entered 
below tKe soil. Ihe swelling and shrinking, due to varying amounts of moisture, would 
work the seeds directly Into the ground. 

The Stipo co wain, or needle grass of the west, which ia common through - 
out Ihe Dakotas, and throughout west Dakota, Nebraska, Wyoming and Colo- 
rado, in common in prairie hay. ami Prof. Thom** A. Williams mentions that, 
though a forage plant, and not cut until the needles have fallen m> thai the 
•tock may not be injured, the fruit of thi» plant often injures slock to a con- 
siderable extent. During the past summer in Allierla, Canada, the writer suf- 
fered some inconvenience from the penetration of thr fruit through Ihe clothes. 

Stipo robusto. Vascy. Sleepy Crass 

A large grass from 4-6 feet high growing in dense dumps ; leaves involute, 
setaceous, large, flattened, 1-2 feet long; panicle 1-1*4 ft. long; spikclct* 4-5 
lines long, on short pedicels; empty glume nearly equal 3-S lines long; variable 
in lengih up to I *4 inches, slender flexuous : palet about V* length of glume. 

Distribution. From Colorado to Texas and Mexico. 

Poisonous froftThes. This is the grass which is properly called Sleepy 
Grass and is poisonous. Dr. Vasey says the variety in parts of Texas and 
Mexico is known as Sleepy Crass, so called for its intoxicating and narcotic 
effect upon horses or cattle which feed upon it. 

In the west this species of grass has received the common appellation of 
sleepy grass. It has long been regarded by range people as poisonous. Dr, 
Palmer, who found this grass in Coahuila, observed that it was poisonous to 
cattle, horses, and sheep, causing then: temporary sleepiness. loiter Dr. Ilavard 
states that in 1HN< he received from Dr. M. E. Taylor, of Stanton, N. M.. a 
grass with the following statement : 

Iftrnbo-it* grow* a gram — the eating of which by tana will, within a few hour*, 
produce profound sleeping** or stupor, tawing twenty-four or forty-eight hour*, when 
the animals roily and give rn evitlctwe of had effect*. Il i* known among cowboy* a* 
"sleepy grass" and dreaded by them on their “round up*" as their htir«r* are liable 
to eat it and cannot then he kept up with the herd*. The tradition ia that hone* 
that have once eaten of it wilt net touch it again. 

To quote from Dr. Ilavard: 

From the same gentleman I received a letter in INJ, in which he *ay»: "Since 

I corresponded with Dr. Taylor il has been br. eight to tnv notice that tali' ate 
a flee ted in a similar way to horse*. and that the carious properties which to a fleet ankna's 
arc contained in the blades. Unite a number of onr horses hare been ill this spring 
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after having eaten it. It usually takes them about a week to recover, during which time 
they are unfit for work, and especially so during the first three days.” 

Captain Kingsbury, of the Sixth United States cavalry, under date of March. 1890, 
wrote me from Port Stanton that the sleepy grass affected nearly all his horses at two 
camping places, it was hard work to make them walk. 

The similarity of symptoms, whether observed in Coahuila or in New Mexico, is 
certainly remarkable, and furnishes strong evidence of the substantial accuracy of the 
observations as reported. It would terra, then, reasonably established that this plant 
possesses narcotic or sedative properties, affecting principally horses, but also cattle and 
probably other animals; that animals are not fond of it but eat it inadvertently or when 
under stress of hunger; that cases of poisoning occur especially in the spring, when the 
radicle and lower blades first come up, and that the active principle resides in these 
blades, and perhaps only during that season. 

8. Ai’tna, L .Oats 

Annual or perennial grasses, usually with flat leaves and panicled spikclets; 
spikclcts 2, tnany-llowered. or rarely I -dowered; lower flowers perfect, the up- 
per staminate or imperfect; empty glume unequal, membranaceous and per- 




Fig 148. Wild Oats fdms ,'afvo). a, 
empty glumes; b, flowering glumes. (U. S. Dept. 

-Vgrl.J. 
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sistent; flowering glume deciduous, generally hearing a twisted awn on the 
back between the two acute teeth at the apex : rachis and base of flower often 
bearded; stamens 3, style short and distinct; grain oblong, linear, grooved on 
one side invested by the palet. About 50 species in temperate regions. The 
cultivated Oats ( Arena saliva ) is the best known representative of the genus 
and has long been used for food for man and animals. Several native species 
produce good forage. 

Arena falua L. Wild Oats 

An erect, glabrous annual. 3-5 feet high, with flat leaves and spreading 
panicles of large, nodding spikelets; spikelets 2 to 4-flmvcrcd, with empty glumes 
y A - 1 inch long and pubescent; flowering glumes 6 to 9 lines long; awns nearly 
twice as long as the spikelets. Wild oats i* highly esteemed as a forage plant 
on the Pacific Coast, especially California. 

Distribution: Native to Europe but now abundant in grain fields of the 
Rocky Mountains, the Dakotas, Minnesota, and the Pacific Coast. 

Injurious progenies. Rezoars are sometimes produced by the common oat 
and Dr. Harz thinks it is a dangerous food material because it favors the 
development of these "hair balls." The barbed and awnrd seed of the wild 
oat nifly probably sometimes also lodge in the mouth and produce inflammation 
or other results of mechanical injuries. 

Arena saliva. L. Common Oats 

A well known erect annual. 2 4 feet high, with flat leaves and expanded 
panicles of rather large, pendulous, and, usually, 2-flowered spikelets. Lower 
florets sometimes awned. 

Distribution. Widely cultivated in Europe. North America, Asia, and in 
all temperate regions. Commonly cultivated in Necthcrn United States, Can- 
ada, and the Pacific Coast. The species is native to eastern temperate Europe, 
and western Asia, although the wild form has not been found. According to 
some authors, cultivated oats originates! from wild oats Arena falua. This 
is very doubtful. 

Injurious properties. Harz reports the occurrence of phytobezoars in horses 
which had been fed oats straw. These bezoars in their origin and structure 
arc similar to those occurring from feeding on cacti ami the crimson clover 
referred to elsewhere. 

9. Hromus, L. 

Spikelets 5 to many-flowered, panicled; glumes unequal, membranaceous: 
lower glume 1-5 nerved; flowering glume either convex on the back or com- 
presscd-kcelcd, 5-9-nerved. awned or bristle-pointed from below to the groove 
cf the oblong or linear grain; stamens 3; styles attached below at the apex of 
the ovary. Coarse grass with large spikelets at length drooping on pedicels 
thickened at the apex. About 40 species, of which Beal lists 27 as either native 
or introduced into the U. S. 

Hromus leetorum, L. Awned Brome Grass 

A slender, erect, leafy annual. 7-2S inches high, with narrow, softly 
pubescent leaves and open, nodding panicles. 3-7 inches long; spikelets each 5-8 
flowered, with unequal, acuminate-pointed, hairy, empty glumes, and rough or 
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fig. 149. Common Oats iat aomrliirn the rautc of nhvtobcroaro in 

animal*. (Ia. Seed Co.) 

hairy glumes 4-6 lines long; awns 6-8 lines long; blooming period from June 
to August. First introduced into the United States from Europe, it is without 
forage value, and, while not greatly troublesome in Iowa or eastward, has be- 
come a serious pest farther west, in Utah and Colorado. 

Poisonous properties. This plant produces injuries similar to those caused 
by Squirrel-tail grass, the awned glumes working in under the teeth causing 
inflammation and suppuration. Animals eating this grass may lose their teeth 
as a consequence. 
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Ki*. ISO. Awn'il llrooKgn.* (Br'imil Ire!' 
s. Sterile or outer glume*, b. Spike 
1*1. t. S. Dept. Agr. 



10. Lolium. L Darnel anil Rye Craw* 

Annual or perennial grasses with flat leaves and terminal spike; ‘pikelets 
many -flowered, solitary on each joint of the continuous rachis placed edge- 
wise; empty glumes except in the terminal spikelets; only o«>e flowering glume, 
rounded on the back. 5-7 nerved, palct 2-kccIcd; stamens 3: grain adherent to 
the palet. 6 species. 2 more or less naturalised in the eastern stales. Natives 
of the Old World. Two species, the Italian rye grass and the common rye grass, 
are valuable forage plants. Darnel is a troublesome, poisonous grass. 

I.olium temulentum, L. Darnel, Poison Darnel 

An annual with smooth stout culm. 2-3 feet high; leaves with scabrous 
sheaths and short ligule ; spike 6-12 inches long ; spikelets 5-7 flowered ; empty 
glumes sharp pointed, as long as the spikelets; flowering glume awned or awn- 
less. Commonly found in grain fields. 
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Pig. 151. Darnel U.ohmm itmaUmlmm). b. Spike- 
let a. Km pty glume. U. S. Dept. Agr. 



Distribution. Naturalized in eastern North America and abundantly 80 
on the Pacific Coast. 

Poisonous properties. It is a well known fact that a number of grasses 
arc poisonous. It was well recognized by the ancients that darnel (Lolium 
teinulentum ) was poisonous, for it is written: "But while men slept, his 

enemies came and sowed tares among the wheat.” 

Darnel, when ground up with wheat and made into flour, is said to produce 
poisonous effects on the system, such as headache and drowsiness. This poison- 
ous property is said to reside in a narcotic principle, loliin, a dirty white, 
amorphous, bitter substance yielding sugar and volatile acids, which, according 
to Hackel, “causes eruptions, crembling and confusion of sight in man and 
flesh-eating animals, and very strongly in rabbits, but it does not effect swine, 
horned cattle or ducks.” Lindlev states that the grain is of evil repute for 
intoxication in man, beast and birds, and brings on fatal convulsions. Haller 
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speaks of it as communicating these intoxicating properties to beer. It acts 
as a narcotic, acrid poison. Darnel meal was formerly recommended as a 
sedative poultice. In Taylor’s work on poisons, the statement is made that the 
seeds, whether in powder or in decoctions, have a local action on the alimentary 
canal and a remote action on the brain and nervous system. He states further 
that no instance is reported of its causing fatal injuries to man, and as much 
as three ounces of a paste of the seeds have been given to a dog without caus- 
ing death. Then he goes on to cite the experience of Dr. Kingsley, in which 
several families, including about thirty persons, suffered severely from the ef- 
fects of bread containing the flour of darnel seed. These persons had staggered 
about as if intoxicated. It is claimed by some investigators, however, that this 
plant is not poisonous. One writer claims to have made bread from flour said 




Pie. 1S2. At left, a taypha fro™ 
Its! bn»c of letdling of “Daniel** 
(Lelium lemu/mtum). At right. by- 
phar in the ataich tndosoerm of • 
wed. K hyphal layer of grain no- 
it'llu'i 1 1 , starch cell. ■>, wall of itarch 
cell. «, hoot formation in an inter- 
cellular space. After Freeman, re- 
drawn by Charlollc M. King. 



Fig. ISJ. "Darner ( Lolium IrmuUulum ). 
Section of outer part of a grain which baa been 
u a germinating chamber 24 hr*. I. pale. «. 
Pericarp, i. crushed integuments, o, outer row of 
nocellu* cell*, b, cavities with nucellu* ( probably 
-Id cell lumina), k, hypbae, a, a leu rone, e, atarefc 
•odoaoerm. After Freeman, redrawn by Char- 
lotte M. King. 




to contain considerable darnel and experienced no injurious effects. When 
mixed with flour and water the dough is foamy and narcotic in its action. 
There arc other grasses which produce similar narcotic effects. Quite recently 
it has been claimed by several European investigators that the fruit of Lolium 
Itmulenlunt contains a poisonous fungus. Guerin states that the hyphac of a 
fungus constantly occur in the nucleus of the seed and the layer of the caryop- 
sis lying between the aleurone layer and the hyaline portion of the grain or 
nuccllus. He also thinks that the toxic action of the Loliums is due to this 
particular fungus hypha. The threads were also found in L. anvuse and I,. 
Hnuolum ; but. as yet, have not been found in L. italievm and but once in L. 
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perennc; the fungus is allied to Endoconidium temulcntum, which has been 
found on rye. 

The Lolium fungus, according to Guerin, lives symbiotically in the matur- 
ing grain and is therefore noc a parasite, but Freeman has observed that oc- 
casionally it is injurious although it is generally stimulating. Nestler, who made 
ati examination of L. perenne, L. muUiflarum. /.. remulttm, and L. fcstucaceum, 
found nothing comparable to the fungus mycelium which occurred in 
Icmulenluin. He also succeeded in demonstrating the presence of the mycelium 
of the fungus as indicated by Guerin. According to Nestler, the Pusarium 
roseum is identical with the fungus occurring in L. temulentum found by 
Guerin, hut this has not been confirmed and seems very improbable. Hanausek 
considered the fungus to be related to the smuts, hut Freeman found no evi- 
dence of spore formation; the septa are infrequent and the intercellular course 
different from that for smuts. The subject has. in recent years, been in- 
vestigated by Prof. Freeman who. in a general way, confirms the reports of 
previous investigations and says: 

The probabilities of relationship with the ergot of L. irwu/enfam ate very interesting. 
The frequency of occurrence of rrg»u of Lolium in Kngland is strangely coincident with 
that of the fungus In the grain, e. g.. most abundant in I.. If mu ten turn, less so in /.. per- 
mit* and exceedingly rare In L. iidhtum. 

It is certainly not one of the rusts and the Ustilngincae are the closest 
affinity, perhaps, the fungus is carried from one generation to another by the 
sterile mycelium ; when the embryo of the grain pushes out during germination, 
the hyphac, being in the “seed" keep pace with it* growth and can be detected 
in the growing point throughout the life of the plant. Prof. Freeman says: 

The hyphae aometimes penetrate the alearone layer at any point and invade the slarcli 
endosperm. There enUts in the noeellns. at the base of the scutellum and at the lower end 
of the Inner groove of the grain, a layer of hyphae which lies directly sgainst the embryo, 
constituting an Infective layer. 

II. Agropyron. Gacrtn. Quack or Wheat Grass 

Annual or perennial grasses, with flat, or involute leaves : spikclets 3-many- 
flowered. compressed. 2-ranked. alternate on opposite sides of the solitary, 
terminal spike. 1 at each joint, or. occasionally, all. or the lower in pairs, sessile, 
with the side against the axis; glumes transverse, nearly equal and opposite, 
lanceolate; flowering glumes rigid, rounded at the back. 5-7 nerved, pointed 
or nwned from the tip: palet flattened, bristly, ciliatc on the nerves, adherent 
to the grain. 

About 40 species, in temperate regions. The root of quack grass is used 
in medicine; several species, like western wheat grass ( Agropyron occidental) 
and slender wheat grass (A. tenerum) arc valuable for forage purposes. Quack 
and western wheat grasses are also good soil hinders. 

Agropyron repens, (L) Bcauv. Quack Grass 

Perennial, 1-3 ft. high, from a creeping, jointed rootstock: sheaths usually 
smooth, scabrous, or pubescent above: spikes 3-10 inches long, erect; spikclets 
4-8 flowered: empty glumes strongly 5-7 nerved near the apex, awnless or 
sometimes short awned. 

Distribution. Widely naturalued. a good forage plant and also a had weed. 
In eastern North America, it occurs in cultivated fields and by roadsides and 
is a troublesome weed. 
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Ki*. 1S4. Qu»ck*r»it (Agrtf-,ron rfptm ). The “iooU" 
(roolilock*) used in medicine. The root* contain con.iic table 
of a nutritious carbohydrate. <C. M- Kir.g.) 



Medicinal properties. Quack grass is not known to be poisonous. The 
ancients since the time of Pliny have used the drug in medicine and it was also 
used by the Germans in the 10th century. The root stock is officinal. Gerard 
ascribed to the root diuretic, lithoutriptic virtues or properties. The root con- 
tains considerable sugar and a substance called triticin, an amorphous, gummy 
substance easily transformed into sugar. It is found useful in the mucous dis- 
charge from the bladder. Quack grass and Western Wheat Grass frequently con- 
tain ergot. 
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12. Hordeum. L Barley. 

Annual or perennial grasses with flat leaves; cylindrical spikes; spikelets 1- 
flowcred, with an awl-shaped rudiment on the inner side, 3 at each joint of 
the rachis of a terminal spike, the lateral ones usually imperfect or abortive 
an«l with a short stalk, empty glumes side by side in front of the spikelets, 
forming a kind of involucre; flowering glume and palet herbaceous, the former 
long and awned from the apex; stamens 3; styles very short; grain usually 
oblong and adherent to the palet ; spike often separating into joints. 

About 20 species widely distributed in both hemispheres. Of the Barleys, 
the 2-rowed barley (Hordeum distiehum) and the 4-rowcd barley (//. xmlgare) 
are well known in cultivation, being used for malting purposes and occasionally 
in medicine. The awns of cultivated barleys produce mechanical injuries to 
stock. Several members of the genus are very troublesome weeds. 

Four-Rowed Barley. Annual, 2-3 feet high, smooth ; leaves linear-lanceo- 
late, keeled, nearly smooth: sheaths striate, smooth, auricled at the throat; 
ligulc very short; spikes 3-4 inches long, somewhat 4- sided ; rachis flattened, 
pubescent on the margins; spikelets with 1 perfect floret; empty glumes, narrow- 
ly linear, pubescent, terminating in a slender awn ; flowering glume 5-ncrved, 
scabrous near the apex, long-awned; awn flattened, keeled, somewhat 3-nerved. 
serrulate on the margins. 

The cereal is without doubt one of the most ancient of cultivated plants, 
It is supposed to have originated from H. sfiontaneum Koch, which grows wild 
in Asia Minor and Caucasian countries to Persia and Beloochistan ns well 
as in Syria and Palestine. 

Hordeum jubatum, L Squirreltail Crass 

An annual or winter annual from 6 inches to 2 feet high producing fibrous 
roots, forming solid and compact bunches; leaves not unlike those of blue 
grass, hut paler in color, from 2-4 inches in length, margins scabrous; flowers 
in dense spike from 2-4 inches long, pale green or purplish in color, consisting 
of a number of 1-flowercd spikelets, 3 occurring at each joint, 1 being perfect 
(bearing stamens and pistil). 2 others awl-shaped, and borne on short stalks. 

1 sterile spikelet occurring on each side of the perfect flower which bears a 
long awn; at each joint will be found 6 empty, long-awned glumes, spreading 
at maturity which give to the plant its bristly appearance: when mature, the 
spike breaks up into joints consisting of the rudimentary spikelets and a perfect 
flower, so that each joint has 1 "seed," the number of seeds in the spike varying 
from 35 to 60. A single cluster of plants may therefore produce from 300 to 
2000 mature seeds. The plant has a wonderful capacity for "stooling.” From 
a single plant as many as forty spikes may he produced and the number often 
no doubt exceeds this. 

Distribution. It is found in marshes, in moist sand along the sea shore, 
anil near the northern lakes. Its present distribution is from Nova Scotia to 
New Brunswick, along the Atlantic coast. Maine to Maryland and westward to 
the region of the Great Lakes. Minnesota. Saskatchewan and the Mackenzie 
river, the Dakotas, Iowa, Nebraska and the Rocky Mountain region, south to 
Texas, California and southern Mexico. It is also reported from Europe and 
Siberia. 

Originally it was chiefly distributed in the Rocky Mountain region occur- 
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ring in the saline soils of the plains, the great lakes and along the seacoast 
extending far northward. Its extension eastward and westward has taken place 
in the more recent times. 

Hordeum secalinum. Schreb. Little Barley 

An erect annual from 4-10 inches high, more or less geniculate at the lower 
end; sheaths smooth or upper often inflated; leaf blade 1-3 inches long; spikes 
narrow; empty glumes rigid, those of the central spikclct scarcely lanceolate, 
all awn pointed; flowering glume of the central spikelet awned or nearly so. 

Distribution. Common and troublesome especially as far east as Missouri, 
Nebraska, British Columbia, and California. 

Hordeum murinutn, L. Wild Barley 

An annual from 1-2 feet tall; erect or geniculate at the base; leaves rough; 
spikes from 2’/i-S inches long; spikelets usually in 3's; scales awned, the empty 
glumes awnlike and scabrous, the second scale of the lateral spikelets not ciliate, 
the flowering glumes scabrous at the apex, bearing an awn about \Yj-\% inches 
long. 

Common on the Pacific coast and the dry regions of Utah, New Mexico, 
Arizona, and occurring on ballast in the Eastern states. 

Mechanical injuries. It has long been known that the barbed awns of barley, 
wild barley and other plants act injuriously in a mechanical way. In the west 
this is especially true of wild barley ( Hordeum jubatum). 

Dr. S. H. Johnson, of Carroll, states in the Carroll Herald, that this grass, 
when found in hay and allowed to ripen, if in any quantity, is very injurious 
to horses* mouths. He says: 

The until twnt seem lo work in and cause deep ulcerating sore*. which form under 
(be tongue and llpt. The writer ha* teen t large number averted and made a careful 
examination, and found the awn* deep in the fleih. where they had remained for three 
montha or more. I have eeen lip* eaten completely through and tongue* eaten alntmt off 
by. the grata. At to cattle, I have teen tome affected, but not to any extent, becauae 
the mucuou* membrane* are much thicker. The sooner the gran i* eradicated the 
better. 

Professor Nelson, who has carefully studied this question, says on the injury 
to stock: 

The awned head*, when taken Into the mouth .break up into nuroerou* aectlon*, 
leatter within the mouth and everywhere adhere to the mucou* membrane, which aoon 
become* pierced with the long *tiff awn*. A* the animal continues to feed, more awn* 
•re added, and those already present are pushed deeper into the flesh. Inflammation aoon 
mult* and leave* the gum* of the animal in condition to he more easily penetrated. 
The awn* are particularly liable to be pushed down and atongside and between the 
teeth. A* the swelling and festering progress the awn* are packed in lighter ond pushed 
deeper and cause suppuration of the gum* as well a* ulceration of the jaw hones and 
the teeth. Through the absorption of the ulcerated socket* and root* the teeth become 
loosened and even drop out, but the animal, impelled by hunger, still endeavors to cat 
such bay a* may be offered. 

The above statements apply largely to //. jubatum, hut arc equally true of 
all other species given above. 

2. cyperaceae. Sedge Family 

Grass-like, or rush-like herbs. Culms slender, solid or rarely hollow, frequent- 
ly triangular, terete, quadrangular or flattened; roots fibrous and. frequently, 
creeping rhizomes, leaves narrow, sheathes closed: flowers periect or imperfect, 
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Fig. 155. Wild Barley (Horde** 

lubatum.) Produce* mechanical in- Fig. 156. Common Lillie Barley (Horde** 

juries lo animals. (U. S. Dcp«. lecolinum). Cause* mechanical injuries. ( Charlotte 
Agrl.) M. King.) 

arranged in spikelets, 1 or 2 in the axil of each glume, spikdets, 1- many- 
flowered; scales 2 -ranked, or spirally imbricated, persistent, or deciduous; peri- 
anth free, composed of bristles, scales or rarely wanting; anthers 2-ceIlcd; ovary 
1-celled, ovule 1, erect style 2 or 3-cleit; endosperms mealy; embryo minute. 
A large family of comparatively few genera (65) and 3,000 species of wide 
distribution. Carex is found in colder regions, while Cypcrus is in warmer 



SPERMATOPHYTA— CYPERACEAE— SEDGES 369 



regions. About 600 species of Cyperus, 200 of Scirpus, 200 of Rynchospora and 
1,000 of Carex. The Papyrus ( Cyperus Papyrus ) of Africa and Sicily was 
used by the ancients as writing material. Common rush (Scirpus lacustris), 
a cosmopolitan plant found in water and marshes, is used for making mats 
and baskets. The rhizome of Carex arenaria is used in medicine. 



K 




F'.«. 1S7. Sedge (('«•<« a-tcarr. j>. 1. Flown- 
in* plant. 2 . Starainate flower with glume. 3. 
Pistillate flower. 4. PiwiL 5. Bract of pistillate 
flower. 6, 7. Staminate and pistillate flewrre of 
C. hiria. (After Wcswdlo.) 



PR1NC1PES 

Woody or herbaceous plants with endogenous stems; flowers in spikes, 
generally on the plan of 3, free, regular or slightly irregular; stamens 3-9 or 
numerous but generally 6; ovaries, free. 1-7-celled usually; fruit dry or a 
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fleshy drupe. Contains the family Palmoe, a large family of 1.000 species, of 
which the most important palms are as follows: The date paint ( Phoenix 
dactylifera) of Asia and North Africa, now cultivated in warmer regions of 
Europe, California and Arizona, and an important article of commerce in 
North Africa; the Corypha which furnishes sago, fiber, and a seed which is 
used as a substitute for coffee; and the Washingtonia of Southern California, 
frequently cultivated. Vegetable wax is derived from Copernicia cerifera. 
The wine paints ( Raphia vinifera ami R. pedunculata of eastern Africa), 
furnish raphia fiber. The Metroxylon Rumphii of the South Sun da Islands 
furnishes sago. The betel-nut palm ( Areca Catechu) is much used as a nar- 
cotic, the poison derived from this being known as arccain. halt a grain of 
which is sufficient to kill a rabbit in a few minutes. It acts upon the heart and 
influences respiration causing tetanic convulsions; it also causes a contraction of 
the pupil of the eye. It is used to some extent as a vermifuge and in India 
and the Islands of the Pacific it is applied as an external remedy. The nut 
contains the alkaloids, arecolin, areeain, arecaidin, and guvacin, which arc used 
as vermifuges for dogs. The orange colored fruit is about the size of a hen’s 
egg. When the nut is wrapped in quicklime and used, it imparts a red color 
to the saliva; it injures the teeth, and eventually destroys them. The resinous 
exudation from dragon's blood (Daemouoropj Draco) of the East Indies is 
used in the manufacture of paints and varnishes. The oil from the oil palm 
( lilaeis guineensis) of West Africa and eastern South America is an important 
article of commerce. The cocoa-nut palm ( Cocos nucifera) in tropical countries, 
especially the Islands of the Pacific, is an important article of food. The milk 
is the endosperm. The juice in the nut before maturity is unwholesome, lieing 
strongly diuretic and likely to cause serious results when taken into the sys- 
tem. A fermented drink is made from the juice of the plant which causes 
obesity and premature old age. A fiber known as ccir is made from the husks. 
Vegetable ivory ( PhyteUphas macrocarpa) of tropical countries, is a well known 
article of commerce. "Tuba” or Philippine toddy is made from the sap of 
the flowering spadix of .Vi pa fruticans. Toddy is also made from the juice of 
Amiga pinnatus, a plant which also furnishes an almost imperishable fiber. 
The "Royal Palm” is the "Yagua" ( Roystcnco borinqueno) of Porto Rico, the 
sheathing bases of the leaves of which are used in thatching and siding the 
houses of the poor. An oil is produced from the husk and nut-like seeds of 
the Acrocomia or corozo palm which is distributed through tropical America 
from Mexico and Cuba to Paraguay. 

SPATHIFLORAB 

Mostly fleshy herbs with endogenous stems, or thalloid floating plants; 
flowers generally in a fleshy spadix subtended by a spathe or naked, or a few 
solitary flowers on the margin or back of the thalloid structure. 

aracrac. Arum Family 

Herbs with pungent juice; leaves with long, slender petioles and abounding 
in raphidcs; flowers borne in densely-flowered fleshy spadix, subtended or en- 
closed by the spathe; rootstock tuberous; floral envelopes none or of 4-6 sepals; 
stamens 4-10; filaments short; anthers 2-cellcd; ovary l-several-cellcd; ovules 
1 -scveral in each cell; fruit a berry; seeds various, with 2 coats, the outer 
fleshy; endosperm abundant or none. About 9C0 species of wide distribution. 
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Many of the plants, as the skunk cabbage, Symplocarpus foetidus, possess 
acrid and noxious qualities. This is a native herb which is acrid and has a 
disagreeable odor. The fleshy spadix of Motutera deliciosa of the Mexican 




FI*. 158. Common European Arum. Cuckoo-pint, or Wake-robin 
(Arum maeuhlum). I.eaf: lonattudinal section of nvar,; germina- 

tion; longitudinal section of teed; embryo. (After Faguct.) 



Cordilleras is edible. The vegetable calomel (Acorns Calamus) is used in 
medicine and contains the bitter principle acorin and an alkaloid. The sweet 
calomel is poisonous, under some conditions, causing disturbed digestion, and, 
in severe cases, gastro-entcritis, persistent constipation, followed by diarrhoea 
and passage of blood in the feces. 

The Calla palustris, a marsh plant, has acrid properties and is used in 
Lapland with bread. The hulhs of Amor pho phallus are rich in starch and are 
edible. The Richardia africana is frequently cultivated and used as food, a 
starch being also made from it. The poisonous substances contained in it arc 
removed on roasting and boiling. In some of the fruits of aroids. like Arum 
ilalicum, saponin has been found, also needle-likc crystals of oxalate of lime. 
A. macula turn is poisonous and causes severe dermatitis, paralysis, and, in the 
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case of children, even death. The Thomsouia nopalensis of India, according 
to Major Kirtikar, is an acrid poison but its deleterious properties may be 
removed by roasting. The arrow arum (Peltandro virginica ) of eastern 
North America is an irritant. 

Arisaema. Mart. 

Perennial herbs with tuberous rootstock or conn, having acrid properties; 
leaves simple or compound, scape simple: spathc convolute, generally arched 
above; spadix with flowers near the base; floral envelopes none; flowers mon- 
oecious or dioecious; stamens 4; anthers 2-4-celled: pistillate flowers with a 
2-celled ovary containing many ovules; fruit a globose, rod berry; seeds with 
copious endosperm. About 50 species found in temperate climate. 

Arisaema tripkyUum. (L) Schott. Indian Turnip 

Cornt turnip-shaped, farinaceous; leaves generally 2. divided into 3- foliate 

leaflets, ovate; spadix mostly dioecious, 
club-shaped, much shorter than the arched 
spathe. which is green and purple striped; 
ovules 5-6; berries shining, forming n 
dense head. The dragon head (A. Dm- 
eoHtium ) with solitary leaf pc.lately di- 
vided into 7-11 oblong lanceolate leaflets, 
and spadix tapering to a long slender 
point, is common in rich woods from 
Minnesota and Iowa, eastward. 

Distribution. The Indian Turnip occurs 
in moist woods from Kansas and Minne- 
sota to Nova Scotia and Florida. 

Poisonous properties. The corm of In- 
dian Turnip is so extremely acrid that a 
decoction made front it has been used to 
kill insects. 

The family Lemnaecac is allied to the 
Araceae. It contains the Duckweeds, 
(I.eiuna). 

FARINOSAE 

Herbs with endogenous steins and most- 
ly narrow leaves; flowers usually complete, 
parts usually in 3's or 6‘s; corolla reg- 
ular or nearly so: ovary compound, superior; endosperm of the seed mealy. 
This series contains the Xy ridateae. of which the yellow-eyed grass is an 
example; the Erioeaulaceae, of which the pipewort (Iiriocauhn septangularc) 
oi the Atlantic seashore is a good illustration; the pine-apple family (Bromdi- 
aceae ) of 350 species, in tropical and warmer regions, represented in the south 
by the Spanish moss (Tiilandsia ttsneoides) which hangs in long festoons 
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from trees, and by the pine-apple (Ananas sat whs), a well known iruit now 
cultivated extensively in Florida; from which has been isolated the enzyme, 
brontelin, a powerful ferment capable of rapidly digesting vegetable and animal 
albumen. It acts in the presence of either acid or alkaline carbonates and is 
related to trypsin and pepsin. In the same family is the pingain ( Bromelia 
Pinguin) or wild pine-apple, the slightly acrid pulp of which is edible and the 
fiber valuable. The plant is armed with stout spines which made the passage 
of troops difficult in the late Spanish war. 

In the same order are the Spiderworts belonging to the family Commelm- 
aceae. The common blue spiderwort ( Tradescantia virginiana) of sandy and 



i 




Fig. 161. Common Roth (Jvncvs 
Itnuu). A weed with lough sterns, 
alnna bratm paths and roadsides. (Char- 
lotte M. King.) 
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gravelly soils, has mucilaginous stems, blue ephemeral flowers, and is common 
everywhere in eastern North America. Several species of Tradescanlia, like 
the wandering Jew (T. Zebrina), are commonly cultivated. Another family 
of the order is the Pomltderiattae, containing the pickerel weed ( Ponltderia 
cordala ) and the liithornia spttiosa. which is frequently cultivated in green- 
hoses and has become a very troublesome weed in the rivers of Florida and 
elsewhere in warm countries. 

UUIFLORAE 



Herbs or occasionally shrubs with endogenous stems and monocotylcdon- 
ous seeds; perianth generally well developed; flowers generally regular and 
complete, their parts in 3's and 6’s; ovary superior, or inferior compound; 
endosperm horny or fleshy. This series contains the family Juncaceae, called 

rushes, some of which, 
like wire grass (Juntus 
minis), arc troublesome 
weeds. I.usnla is com- 
mon at high altitudes 
and in northern states. 

The Dioscortactae, or 
Yam Kanfily, contains 
but few species in the 
United States. To this 
belong the wild yam 
root ( Dioscorea villosa) 
of our woods, the Jap 
anese yam (D. divan • 
r<tla) and the air po- 
tato ( D . bnlbifcra) of 
Asia, sometimes culti- 
vated in the Gulf States 
for its large tubers. 
Yam starch is obtained 
from several species, the 
most important of which 
are P. olata, D. saliva, 
D. japonico, and D. 
atnlcala. 

The family Tact at eat 
contains Tatca pivnali- 
t fida, the roots of which 
are the source of the 
Tacca starch of Tahiti 

and the neighboring islands. The plant is grown also in Brazil and India. 





Fig. 160. Flowers, fruit and leave* of Ya 
tilloso). A common plant in thicket*. 



{Dion or re 



FAMILIES OF UUIFLORAE 



Ovary mostly superior. 

Perianth segments distinct or partly united, the inner, petal-likc; 

fruit a capsule or berry - Liliaceae 





Fig. 161 . Wake Robin (TnUinm Ca 

Trillium* are considered poisonous. (C. M. King) 



dfirre) 




A. Yucca (Yucca augutifoUa 
contain a poisonous alkaloid. (I,. 




(L. II. Pammel) 
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Ovary inferior, at least in part. 

Stamens 3, opposite the inner segments Haemodoraceae 

Stamens 6. 

Erect perennial herbs; flowers perfect Amaryllidaceae 

Stamens 3, opposite the outer segments Iridnccac 



I. LillACKAE. Lily Family 

Herbs or rarely woody plants with regular, symmetrical flowers; perianth 
not glumaceous ; 3 sepals; 3 petals; 6 stamens: ovary 3-celled; fruit a pod or 
berry; embryo enclosed in the hard albumen. A family of about l.OCO species, 
including among others, several ornamental plants like the lily, lily of the 
valley, and yucca; some medicinal plants like squill, aloe, and false hellebore; 
and several poisonous plants like death camas and colchieum, the latter, native 
to Europe and Africa. The fatal poisonous nature of Colehicutn was familiar 
to the ancients, it being known to contain several poisons, such as the alkaloid 
eolchicin C, ,11,^0,. an amorphous, yellowish white gum. chiefly an alkaline 
bitter substance, which, on boiling with acids, yields colchicrin C„H M N0 4 . 
and n yellowish green resin. 

Animals that eat the plant suffer with acute gastroenteritis, coma, stagger- 
ing, weak pulse, and increased urination. The family also includes several 
economic plants like the onion (Allium Porrum) ; garlic (Allium sativum) ; 
chives (A. Schotnoprasum) ; shallot (A. ascalonicum) ; hyacinth ( Hyacinthus 
orientalis) ; New Zealand flax ( Phormium tenax). native to New Zealand 
where it occupies much of the country, and is now used in large quantities for 
making ropes and mats; ( Yucca plamenlosa ) and ( »'. ougusli folia), the former 
a well known plant of the South and the latter a well known plant of the 
West, both species frequently cultivated for ornamental purposes, a large 
number of other species of the genus Yu era being also found in the Southwest. 
The day lily (Punkia subcordata). several species of the tulip ( Tulipa ), and 
several species of Lilium are cultivated. Perhaps the most common in the old 
gardens is the tiger lily, </.. ligrinum). Several species of the aloes arc com- 
mon in cultivation in greenhouses. They are also medicinal, containing the 
substance aloinum. a neutral principle, which yields barbalorin C, t H jo O. Aloes 
are cathartic. The California or Mariposa lily belongs to the genus Calockorlus. 
The asparagus {Asparagus officinalis) is cultivated and is a well known 
vegetable. The cultivated smilax (Asparagus mcdcoloidcs) is a native to the 
Cape of Good Hope. The dragon-tree (Cordylinc trnmna/is) is frequently 
cultivated. Some of the species of the latter like *'Ti" of the Sandwich Islands 
arc of economic importance. The roots of “Ti” contain a saccharine matter, 
from which the natives extract sugar; they also hake the roots and cat them. 
The remarkable dragon-tree of the Canaries is noted for its large circumfer- 
ence and comparatively low height. The Botany Bay resin (Xanlhorrhoca 
haslilis ) is chiefly used as a shellac for making colored varnishes. 

Yucca leaves contain salicylic acid. Several invrsligators have reported 
saponin in the roots of Yucca filameutosa. V. auguslifolia. and V. impcrialis 
contain the alkaloid imptrialin CjgH^NO,. In the former. Dr. Helen Abbot 
Michael reports the presence of several resins, the amount varying from 8-10 
per cent in the root. She regarded the saponin as a constructive glucoside 
which served to unite what are known as the Saponin groups. Saponin occurs 
in many different plants, especially in the Sapotaceae. 
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Fig. 162. Colchicum (Calehicmm mm - Fir 16J. Cxrrxi riant nr l>tath Camas (Zygtdnm 

tumnaie). Flowcrm* plant and lon*i t \ >nlrin plant, extremely imisonou* n 

tudlnal section of ittm and bulb. Faipiet. aheep. 



The fly poison (Amianthm m niHSeaeloxicum) is a smooth plant with 
simple stems from base; broadly linear leaves; white flowers in simple racemes; 
widely spreading perianth without claws or glands. Occurs from Long Island 
to Florida to Arkansas. It is a well known fly poison of the south. It is 
related to Veralrum and Melanthium. 

The Bulbine bulbosa, of Australia, is poisonous to cattle, sheep and horses, 
which, after eating it. display such symptoms as lying down, rolling continually, 
having scours and a mucous discharge from the nose. The tuberous herb, 
Gloriosa superba. of India, according to Major Kirtikar, is a violent emetic; 
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the roots of this, when eaten, produce dea:h in four hours. It is said to con- 
tain the bitter principle superbin (C. s H M N # 0 It ). perhaps identical with scillo- 
losin. The leaves ano roots oi Paris quadrifolia of Europe have a bitter taste. 
The berries are said to poison chickens and to produce gastro-enteritis in man. 
The Aloe succolrina contains from 4-10 per cent of a bitter principle aloin, 
also some emodin. Representatives of the genus S cilia and Urginen yield sciili- 
picrtH, scillin, and scillotorin, the latter of which resembles digit oxin] the first 
of these acts upon the heart; where used as an emetic, it has proved fatal be- 
cause of its irritant action on the intestines. The seeds of Sabadilla officinalis 
are used as a parasiticide. They contain eevadin C„H 4> NO n , cevadillin 
C *4 H s ? NO a> and are ,hc principal source of veralrin C M H M KO, |t and the 
glucoside sdllain or scillitin. According to Friedberger and Frohner animals 
poisoned with “rat poison” (squill) had cerebral convulsions and erysipelas. 
The rhizome of Solomon's Seal (Polygonalum gigantcuiM) has an acrid bitter 
taste. 

Chickerinchee (Ornithogalum thyrsoides) is reported by Dr. Liautard (1) 
to have been the cause of acute gastro-enteritis in horses in South Africa. 
The species O. Muscari may possibly be poisonous since it is allied to the above 
which an African veterinarian reports to be poisonous. The Star-of- Bethlehem 
(O. umbellalum) which is a pretty cultivated garden plant in the northern 
United States has become an escape in Kentucky and is regarded as a rather 
troublesome weed. The Tulip and Kritallaria are also poisonous. 

GENERA OF LILIACEAE 



Perianth hell-shaped, gamophyllous. 

Fruit a berry 5 . Convallaria 

Perianth cleft or divided. 

Fruit a berry Trillium 

Fruit a capsule. 

With scarious bracts , 4. Allium 

Without scarious bracts. 

Roots bulbous 1. Zygadenus 

Roots not bulbous. 

Sepals with claws, free from the ovary 2. Melanthium 

Sepals without claws 3. Veratrum 



1. Zygadenus. Michx. Camas 

Smooth, erect, perennial herbs from bulbs or rootstocks: leaves linear; 
greenish or white flowers in panicles; stamens free from perianth segments; 
capsule 3-lobed and 3-ccIlcd. A small genus of about 8 species, native to North 
America and Mexico. 

Zygadenus t enenosus. Wats. Death Camas 

A pale green, slender perennial, 6 inches to 1 % icet high, from small 
coated bulb; leaves rough, somewhat shorter than the stem; flowers borne in 
a raceme, yellowish or yellow, polygamous: segments of the perianth ovate or 
elliptical, free from ovary, bearing a roundish gland : capsule much larger than 
the perianth. 



(1> Am. Vet. Rev. J0:29S. 
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Distribution. From South Dakota to Nebraska, Colorado, Utah, California, 
Montana and British Columbia. 

Zygadenus ckloranthus. Pursh. Smooth Zygadenus 

A glaucus perennial 1-3 feet high, coming from an elongated bulb; leaves 
flat; flowers borne in racemes, few flowered, greenish; segments of the peri- 
anth oval or obovate, united below and adnate to the base of the ovary ; capsule 
longer than the perianth. 

Distribution. Common especially northward in Iowa and Minnesota to 
Alaska, in the Rocky Mountains to New Mexico and east to Missouri. It 
may also be poisonous. 

Poisonous properties. Mention of the poisonous nature of the various 
species of Zygadcnbs has frequently been made, especially by the early ex- 
plorers, the poisonous bulbs encountered by them being referred to as poison 
camas or poison sago, so called to distinguish them from the edible Quamasa, 
which is commonly called kamas. These species bear essentially the same name 
today, except that in some places they are also called Lobelia. The bulbs are 
apparently much more poisonous than the leaves, but if the ground is very 
dry, sheep are less likely to pull them up than when the ground is moist. After 
rains, however, or early in the spring it is possible that some of the bulbs may 
be pulled up and thus eaten by sheep. In Montana, according to Chesnut and 
Wilcox, large numbers of sheep are killed by eating death camas. These 
authors state that in one band two thousand were poisoned and one hundred 
of these died. In another band two hundred were poisoned and ninety died. 

Prof. Hillman reports that the wild sago (Z. paniculotus ) is probably 
responsible for the death of a considerable number of cattle in certain alkaline 
districts in Nevada. Dr. S. B. Nelson, in experimenting with this species had 
wholly negative results. He fed one pound of the plant in blossom and fruit 
to sheep. Dr. Wilcox and Prof. Chesnut made tests on rabbits and sheep 
with extracts and fresh plants, and in every instance obtained positive evidence 
of poisoning. In these instances the plants were not in flower. Prof. Chesnut 
says stock is poisoned while pasturing by eating the bulbs along with the leaves 
or the leaves alone, or by the seeds when present in hay, as they sometimes 
are. Stock, especially sheep, are usually killed by eating the plant before it has 
blossomed in the spring. Cases of poisoning arc so common in Oregon and 
Nevada that the term "lobeliaed" has been used to indicate the result from this 
kind of poisoning. 

According to Chesnut and Wilcox the symptoms of poisoning are re- 
markably uniform: 

The first signs of poisoning ire a certain uneasiness and irregularity in the move* 
ment* of ttie sheep These irregularities rapidly become more and more pronounced, 
accompanied hy incoordination of the muscular movements. • pa Mrs and rapid breathing. 
Atthougb sheep are highly excited under the influence of Zygadenus poisoning, the 
cerebral symptoms seldom constitute a condition of frenzy. It was readily observed that 
until a few minutes before death ewes were able to recogrire their lambs, and indicate 
in other ways that they were not in any sense crazed. The later symptoms were those 
of complete motor paralysis, combined with an exceedingly rapid and sharp breathing 
and a frequent weak pulse. The duration of these different stages of poisoning varies 
to a considerable extent, ami depends entirely npon the amount of death Camas which 
the sheep had eaten. 




I Slate*. 
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Postmortem examinations made show that in every instance the lungs 
were congested with blood, being a hepatized condition. There were no lesions 
in the membranes of the brain. In cases of adult sheep the effect upon the 
digestive organs was not marked. There were usually to be noticed an in- 
creased salivation and continued regurgitation through the mouth and nostrils. 
"Symptoms produced experimentally by feeding the death camas to sheep were 
the same as those characterizing natural poisoning by this plant. 

The toxic substance has not been isolated. Chesnut and Wilcox observed 
that the ground material macerated with hike warm distilled water produced 
a substance that had a decided soapy feeling, and that the pure juice was 
distinctly irritating when left on the hands for several minutes. The physio- 
logical action of the Veratrum is somewhat similarly caused by the active 
poisonous principle in camas. It is probable that many of the Melanthaceae 
have similar properties. Dr. Wilcox recommends, in case of poisoning by 
death camas, the hypodermic injection of strychnin in 1/20, 1/10 and 1/5 grain 
doses, the hypodermic injection of atropin in 1/60 and 1/30 grain doses, and 
solutions of potassium permanganate and aluminum sulphate. From 5 to 10 
grains of each of these compounds are dissolved in water and given as a drink 
to adult sheep. Hogs take the same doses as sheep, horses from 15 to 20 
grains, and cattle from 30 to 50 grains. Occasionally the material is injected 
directly into the stomach, but ordinarily the more convenient method is to 
allow the animals to drink it. The substances veratalbin, sabadin and sabadinin 
have been obtained from Z. venenosus. 

2. Melanthium. L. Bunchflower 

Perennial tall leafy herbs with a thick rootstock; leaves linear to oblancc- 
olatc; flowers on large panicles, monoecious or polygamous, greenish yellow; 
perianth of 6 widely spreading segments raised on slender claws free from 
the ovary; stamens shorter than the perianth; pistil with 3 styles; capsule 
3-lobed and 3-cclled. A small genus of 4 species, in eastern North America. 

Melanthium virginitum. L. Common Bunchflower 

Tall leafy stemmed plants 3-5 feet high: leaves linear, the lower sheathing, 
the upper similar and sessile; flowers in an ample panicle, fragrant; perianth of 
flat segments, greenish yellow; styles persistent, capsule 3-cellcd; 8-10 seeds 
in each cavity. 

Distribution. In low meadows and prairies from New England to Iowa 
river basin to Minnesota to Texas and Florida. 

Poisonous properties. Several correspondents in Iowa have attributed 
poisoning of horses to this plant. Several related plants of the Melanthaceae 
like Zygadenus and Veratrum are known to be poisonous. 

Mr. J. R. Campbell, of Blockton. Iowa, writes us the following; 

The specimen* I *ent 700. and which you have identified a* Mflanihium virginitum, 
have been the reputed cause of a number of case* of poisoning here this summer. The 
veterinarian here pronounced it aconite poisoning as the symptom* are similar, but he 
decided this weed caused it a* it has been found present in every case. In the first 
cate* that he noticed here nearly all tbe horses in the livery barn were attacked after 
rartaking of hay which contained an abundance of tbe matured seed pods of this plant 
None of the animals died. The liveryman then had hi* men pick out all the weed, 
and be has not been troubled *ince. Several cases have cccured at different places since 
then, all traceable to this weed. 
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Mg. 164 Hunch flower (Mrh nlkimn 
xirginuum). Common in low meadow* 

EmIcm Iowa and aoutbward. Often 
mixed with har and cauaea poisoning 
of horse*. (Charlotte M. Kin*.) 

At the place where I obtained these specimen* the owner said he had cut the meadow 
and fed hay off it for fifteen years and never had any trouble until this year. May cut 
iait fall accnts to contain the poison; seed heads were fully mature; meadow is low 
aud wet. 

The fol!owi«f are the symptom* a* described by the veterinarian: Heart fast and 
very weuk: respiration shallow and labored; great muscular weakness; retching, consider- 
able slobbering, some sweating; temperature wa* normal. The effect lasted three or four 
hours, and the animal was stupid and lacked appetite for one or two days afterwards. 

The disease stopped when a ration of hay containing none of this weed 
was fed. Since writing the above. Dr. Blanche, a veterinarian in Belle Plainc, 
this state, found that horses fed with hay containing this plant "became ill 
and acted as if they were crazy. The symptoms were much like those from 
aconite poisoning." These bunchflowers have long been used to poison flies, 
and Hyams, of North Carolina, says that they are poisonous to crows. The 
Af. la ti folium and M. porifiorum have similar properties. According to 
Che3nut the Indians of Mendocino County, California, use the soaproot or 
Yuki ( CMorogalum pomeridianum) to stupiiv Ash. This plant is closely re- 
lated to Melanlhium. 
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3. Veratrum (Tourn.) L- 

Perennial herbs; leaves broad, clasping, veined, and plaited; flowers in 
large panicles, greenish, polygamous or monoecious; perianth in 6 parts, 
spreading, greenish or brownish, without glands or nearly so. and not clawed ; 
stamens short and free, ovary with 3 persistent styles, capsule 3-lobed, 3-ceIled 
and several -seeded. A small genus of 10 or 11 species distributed in north 
temperate regions. One species used in medicine: all are poisonous. 

I'erafrum viride, A it. American White Hellebore 

A stout, leafy perennial from 2-7 feet high, with fleshy root, 1-3 inches 
long; flowers in ample, dense, spike-like racemes; it blooms from May to July. 

Distribution. Common in swamps and wet woods, especially in eastern 
North America, west to Wisconsin, south to the mountains of Georgia, and 
north to Alaska. 

Veratrum calif ornicum, Durand. California Hellebore 

A stout perennial front 2-8 feet high, fleshy root, flowers in a large loose 
terminal panicle; perianth segments whitish with long ami narrow floral leaves. 

Distribution. Common in the mountains of California and the Rocky 
Mountains ns far north as British Columbia, south to New Mexico. 

Poisonous Properties. Prof. Chcsnut says: 

Cain arise mainly from overdo*** in medicinr. hit ln*t*nrr* of accidental pnUnnirg 
are reported for man and for variou* animal* and bird*. In one ca»c all the mrinhcr* 
of a houiehold were poisoned by rating the young leave*, which were mUtakrn for 1ho»e 
of marib marigold tCaUha p^JuUrit) and prepared foe food. Animal* do not rcliati 
the plant, which i* acrid and burning in the fre»h condition, hut young aimal* some- 
time* cat It with fatal retulU. The root* are not often miitaken for ihoae of edible 
plant*, hut being rte»hy and especially rich in alkaloid*, they arr *omrwhat dangerou*. 
The *ecd* have been eaten by chicken* with fatal te*ult». The general effect i* very 
much like that of aconite (.Iconitum .VepW/x). being directed chiefly again*! the action 
of the heart and *pinal cord, both of which tend* to paralyze. 

The symptoms of the poison arc burning in the throat with increased 
salivation, producing a weak pulse, labored respiration and profound prostra- 
tion. The root was used by the Indians in making snuff. Dr. Halsted at- 
tributed deaths of human beings as well as of cattle in New Jersey to this 
plant. 

The number of poisonous substances found in hellebore is quite large. 
Of these so-called v eratrin, C lt H 1# NO n , of earlier writers, has an alkaline 
reaction, and a burning taste; it produces violent sneezing and dilates the pupil. 
However, later investigators have separated this into the following bases: the 
very toxic ceiadin, C„ s H t9 -09. vera tridin, C s .H &s NO n and sabadillin 

c 8 «h 58 no s . 

Veratrum album, L.. V. lobelianum Bernh., V. viride. Ait., also contain 
in addition to the bases named above, two other bases, sabadin, C 2b H sj NO,, 
and sabadinin, C ir H 45 NO B , and also the following substances: jervin Cj 0 H aT NO 3 , 
a pure alkaloid rubijervin C^H^NO., pseudojervin C. B H 4J NO ; , protoveratrin 
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C m H bi NO u , pro tovera tridin C M H 4 ,NO g , and the bitter glucoside veratanuirin. 
Jenin is a powerful depressant to the heart muscles and vaso motor centers; 
large doses therefore weaken the pulse. It depresses respiration and death oc- 
curs from asphyxia. Dr. Winslow, in speaking of the toxicology, says: 

The symptoms exhibited in V tral mm tvrvde poisoning are: salivation, vomiting, or 
attempt* at vomiting, purging, abdominal pain, muscular weakness, difficulty in progression, 
loss of power and general paralysis. muscular tremors and spasma, and, occasionally, 
convulsion*. The pulse is unaltered in rate at first, but later becomes infrequent and 
compressible and finally rapid, threadlike and running. The respiration is shallow, the 
temperature is reduced, the akin is cold and clammy; there is semi-consciousness, loss of 
sight, and death from asphyxia. Treatment should be pursued with cardiac and respira- 
tory stimulants, as amyl nitrite <by inhalation), alcohol, strychnin and atropin; tannic 
acid as s chemical antidote; opium to subdue pain, and demulcents to relieve local irrita- 
tion of the digestive tract. Warm water should be given the smaller animals to wash 
out the stomach and to asist vomition, and quietude should be enforced. In man, fatal 
poisoning is rare, since the drug is spontaneously vomited. The same would probably apply 
to dogs. Recovery has ensued in horses after injection of two ounces of veratrum 
album root. 




Fig. 164a American White Hellebore (I'crcfrww iMr), A poisonous plant of Eastern 
North Amerii 
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4. Allium (Toum.) L. Onion, Garlic and Leek 

Perennial bulbous plants, bulb solitary or clustered, leaves generally linear, 
a few lanceolate or oblong; stem simple or erect; flowers in umbels subtended 
by bracts ; perianth white, purple or pink, the parts distinct or united at the base 
often becoming dry; the 6 filaments awl shaped, ovary 3-cclled or incompletely 
so; capsule with 1-3 black seeds in each cell. About 275 species of wide dis- 
tribution; contains a number of important economic plants, among them garlic 
(A. sativum), garden leek (A. Porrum), chives ( A . Schoenoprasum), shallot 
(A. ascalonicum), onion ( A . Ctpa), and the golden garlic (A. Moly). cultivated 
for ornamental purposes. 

A Ilium vinealf. I,. Field Garlic 

A slender scape, naked from an ovoid membranaceous bulb; 1-3 feet high; 
terete and hollow leaves, channeled above, frequently densely bulbiferous; 
flowers greenish or purple. 

Distribution, Common in meadows and wheat fields of Virginia, and east- 
ern states front Connecticut to Virginia and Missouri. Naturalised from F.urope 

Allium tricoccum Ait. Wild Leek 

Scape naked. 4-12 inches high from an ovoid bulb; leaves fibrous articulated; 
leaves oblong, lanceolate or elliptical, few. appearing long before the flowers 
in spring; flowers in umbels numerous, greenish white, one ovule in each cav- 
ity; capsules strongly 3-lobed; seeds black and smooth. 

Distribution. Common in the woods from western New England to Min- 
nesota and Eastern and northern Iowa, especially in the low damp grounds. 

Allium conadenst L. Wild Garlic 

Scape 1-2 feet high, coming from an ovoid bulb, the outer coats fibrous 
reticulated; leaves narrow linear; flowers in an umbel frequently with small 
bulbs ; flowers pink or white. 

Distribution. Common in meadows or low grounds in New’ England to 
Minnesota and Iowa, south to the Gulf. 

Injurious Propertits. In parts of the country' where these onions grow 
there is frequent complaint of milk taking the flavor of onions where cattle 
feed upon them. Chesnut and Wilcox do not mention any species of the genus 
Allium, except some of the species found in Montana, which may impart to milk 
a disagreeable flavor. Friedbcrgcr and Frohncr state that onions produce 
slavering. 

Prof. A. Liautard * has prepared an abstract of a report by Dr. W. W. Gold- 
smith in the Journal of Comparative Pathology and Therapeutics upon onion 
poisoning in cattle. Briefly it is as follows: 

Load* of onioni part:*- *tarted to shoot and partly decayed. were unloaded in a 
meadow where nine head of cattle were grating. After a week the cattle » reined eick 



* Amer. Vet. Review. 36:63 




384 



MANUAL OF POISONOUS PLANTS 



and one died, displaying the following symptoms: Intense onion odor, tucking up of 

flanks; constipation in some; purging freely in others; one vomited abundantly; another 
very ill, grunted, was much constipated, staggered in walking, was very tender in loins, 
temperature 103", urine dark and smelling of onions. Treatment: Feeding with 6oft 

food and hay. Large doses of linseed oil. One animal that was very ill got also extract 
of belladonna and carbonate of soda. All bat one of the animals recovered. At the 
autopsy of the dead one, the rumen was found inflated and also the bowels. Liver enlarged 
and of light color. Kidneys dark green and with offensive odor. Rumen contained 
large quantity of onions and grass. Tbe whole carcass and organs smell of onions. 

5. Com<oll<iria L. Lily of the Valley 

A low smooth herb with horizontal root-stocks; flowers white in a one 
sided raceme; stamen 6; ovary 3-cellcd ; berry globose. A genus with one 
species. 

Conrallaria wajalis, L Lily of ihc Valley 

A smooth perennial herb with horizontal ro<#-stocks and 2 or sometimes 3 
oblong leaves; flowers in raceme*. ; perianth !»ell shaped, white, 6-lobed, stamens 
6, inserted on the base of the perianth; ovary 3-ccIlcd, 4-6 ovules in each cell; 




Fig. 165. . I.ilyof-the- Valley 

(Contallano majalit). A well 
known cultivated plant po*se>*ing 
poisonous properties similar to 
those of Foxglove. U. S. Dept. 
Agr. 
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berry rounJish, red and few-seeded. The species is native to Europe, Asia, 
and the Alleghanies, and is widely cultivated as an ornamental plant. 

Poisonous properties. The plant contains two glucosides; one, cottvallamorin 
C aa H 41 0 I2 . an extremely poisonous crystalline compound with a bitter sweet 
taste, with a physiological action on the heart like digitalin, a substance found in 
the common foxglove, and eontillonn C || H >| 0 )| , which is crystalline, has 
a sharp taste and is purgative in its action. Chesnut says : "The amegative 
and purgative actions of the lily of the valley are quite marked." The action 
of the heart is infrequent and irregular, ami finally death occurs from paralysis. 

Trillium L. Birthwort 

Herbs, with naked stem from a short, horizontal root stock, netted veined, 
simply whorled leaves, in 1 or 2 whorls; colored flowers, 3 green persistent sepals; 
3 colored petals which wither with fruit; stamens 6, hypogynous; linear, adnate 
anthers on short filaments; sessile stigmas 3; ovary 3-cellrd; fruit a berry. 

The principal species of the United States are: the wake-robin (T. nivale), 
which flowers very early in the spring, is from 2-4 inches high and is common 
northward and eastward; the sessile-flowered wake-robin (T. sessile) which 
bears sessile dull purple flowers with narrow sepals and petals, and leaves that 
are often blotched and occurs from eastern Iowa southward; prairie wake- 
robin ( T . recurvatum) of the west, which has dull purple petals but differs 
from the preceding in having narrow leaves; large white-flowered wake-robin 
(T. a randiforum ) which bears a large white flower raised on a peduncle later 
recurving from the erect, the flowers becoming purplish, and rounded, ovate, 
sessile leaves; and birthwort ( T . erectum) much like T. yrandiflorum except 
that the flowers arc not so large and are unpleasantly scented. Both of the two 
last named are found in the eastern and central Mates. 

Poisonous properties. Trilliums have long been considered poisonous. All 
species are emetic. Lindley states that the roots have a violent emetic action. 
The fruit should be regarded with suspicion. 

IIaemodoracear Bloodwort Family 

Prercnnial herbs with tiborous roots; leaves, narrow, lanceolate and some- 
what erect; small perfect flowers which are woolly or scurfy on the outside; 
flowers in panicles; perianth 6-parted or 6-b>bcd adnate to the ovary ;stamens 3, 
opposite the 3 inner segments of the perianth; stigmas 3; fruit a 3-valvcd 
capsule, seeds few or numerous. A small family of 9 genera and 35 species 
mostly native to Africa, Australia and tropic America. 

iAchuonthes. L. Red-Root 

A stout herb with shore rootstock; red, fibrous, perennial root; leaves, 
equitant and sword shaped, crossed at the base and scattered on the stem; 
flowers, numerous, borne in a woolly, ermose panicle; perianth, 6-partcd, the 
outside segments smaller than the inner; stamens, 3, opposite the 3 inner divi- 
sions; pistil with 3-celled ovary few ovules in each cavity; seeds few, flattened 
nearly orbicular, fixed by the middle. A species of a single genus native to 
southeastern North America and western India. ( Gyrotheeo ). 
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Lachnanthes tinctoria, (Walt) Ellis. 

A stout, tall herb with numerous yellow flowers, 6-parted perianth and few 
seeds. 

Distribution. In salty swamps near the coast in southeastern Massachusetts, 
Rhode Tsland and New Jersey to Florida. This plant is commonly called the 
pink-root of the Atlantic coast. 

Poisonous properties. Prof. Chesnut says that throughout the South, 
white hogs are supposed to be particlaralv subject to the poison contained in 
this plant. Dr. Halsted says “Throughout the southern states, this plant 
abounds and the preponderance of black over white-skinned hogs is claimed to 
l»e due to this paint-root. White hog* with free access to the plant are soon 
killed off, while black ones are not. 

This is not the only case of the color of animals seeming to have an in- 
fluence upon their distribution. Thus, white horses in Prussia, it is claimed, 
are injured by eating milkweed, while dark horses are not. In Sicily, there 
arc black sheep, only, as white ones are killed off by a species of St. John's 
wort (Hypericum).'' While the claim of the immunity of black pigs from the 
effects of paint-root seems to be a common belief, further investigation should 
be made before this should be assured definitely as a fact. 

Family Amaryllidaeeae. Amaryllis Family 

Mostly perennial herbs with bulbs, rootstocks or corms; scaposc flowers 
regular or nearly so; perianth 6-partcd or Globed, the lobes or segments 
distinct, united below into a tube, adnate to the ovary; stamens 6; style single; 
capsules several, many seeded. About 800 species, chiefly native of tropical or 
warm regions, a few in temperate regions. Some well known representatives are 
daffodil, (Narcissus Pseudo-Narcissus ); Polyanthus, (,V. Tasetta ) ; poet's 
Narcissus, (N. posticus ) producing intense gastro-enteritis ; Jonquil, (N. Jonquil- 
la); snowdrop, (Galanthus nivalis ); amaryllis, (Amaryllis Belladonna); tuber- 
rose, (Polianthes tuberose), the latter widely cultivated; the American aloe 
or agave, the most common species in cultivation being the century plant (Agave 
americona) native to Mexico and Central America, the Mexican drink, pulque, 
being made from the sweet liquid obtained from this plant at the time of flower- 
ing. Several species are used for the manufacture of fibre, the best known being 
the sisal, (Agave rigida). The mauritius hemp, (Purcraea gigantea), 
is native to Mexico and has been introduced into Zanzibar. Many members of 
the family have acrid properties and some of them are poisonous. Buphane 
disticha is used by the Hottentots to poison their arrows. Poet’s narcissus 
contains pseudo-narcissin: Amaryllis Belladonna contains belladonin; and Spre- 
kelia fortnossissima contains amaryllin, a belladonna-like alkaloid. The Lycoris 
species contain lycorin, an alkaloid with the formula and a second 

alkaloid kisanin, C a4 H JS N J O r Agave heteracantha contains agavesaponin. Dr. 
MacDougal states that the sharp pointed leaves of Agave Schottii often pene- 
trate leggins and leather shoes inflicting painful injuries. 

Zcphyranthes. Herb 

Smooth herb with coated bulbs; narrow leaves; flowers scapose, large 
erect, pink, white or purple ;perianth funnel-form from a tubular base; the 6 
divided petals are united below into a tube subtended by an entire or 2-cleft 



SPERMATOPHYTA— AMARYLLIDACEAE 



387 




Fig. 167. Saffron (Crotiu nifi'rar). The flower* furniah the 
■affron oC commerce. (Faguet). 



bract; ovary 3-celIcd; style long, filiform. 2-cleft at the summit; ovules numer- 
ous; capsules membranceous ; seed* flattened, blackish; small genus of 30 
species, native to America. 

Zephyranthrs Alamasco (L.) Herb. Atamasco Lily 

Leaves bright green and shiny from an ovoid bulb; scapes erect; bracts 2- 
deft; perianth white, pinkish or light purple; segments shorter than the two 
stamens. 

Distribution. In moist places from eastern Virginia to Florida and Ala- 
bama. 
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Poisonous properties. Prof. Chesnut, in speaking of this plant, says that the 
Atamasco of the southeastern United States is supposed by some persons to 
cause the disease in horses known as “staggers." 




Family Iridacrar Iris Family 

Perennial herbs, frequently with bulbs, conns or tubers: leaves cquitant, 
erect, 2-ranked ; perianth of 6 segments or 6- lotted, its tube adr.atc to the 
ovary; stamens 3. aduate to the ovary; anthers facing outward; ovary infer- 
ior, mostly 3-celled; style 1 or 3-clcft. stigmas 3. opposite the three stamens; 
ovules generally numerous in each cell; embryo small; endosperm, fleshy, or 
horny. 

About 1000 species, of wide distribution. Common native plants of the 
family are the blue flag (Iris versieolor), growing in low grounds of the North; 
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the Carolina blue Hag (/. Carolina) of the South, blue eyed grass (Sisyrinchium 
angvstifolium). Many species of the exotic blue flags, Iris like the dwarf gar- 
den iris (/. pumila) and the common flower-de-luce (/. germanica), the common 
crocus or saffron < Crocus vernus) used for coloring, freesia (Frecsia rcfracla), 
tritonia and gladiolus are cultivated for ornamental purposes. The orris root 
( Iris ftorentina, /. pallida and /. germanica) is an article of commerce used for 
perfume and tooth powders. It contains myristic acid. A substitute for saffron 
is obtained from the flowers of the South American saffron ( Crocosmia aurea). 







Fi*. 169«. Tke pruloM bitobcl and 

stamm of Iris. (Kerner). 



Iris (Tourn) L. 

Herbs with creeping or horizontal root stocks, and erect stems with cqui- 
tatit leaves ; flowers large, regular, panicled : perianth of 6 segments united below 
into a tube, the outer dilated, spreading or reflexed ; the 3 inner, smaller ; stamens 
inserted at the base of the outer perianth: ovary 3-celled; fruit a capsule; 
seeds numerous. About 100 species in the North Temperate regions. The 
Iris ftorentina contains the glucoside irigenin C |g H lg O,. This is derived from 
irisin. 

Iris versicolor, L. 

Root stock fleshy; stem roundish; leaves erect, leaves shorter than the 
stem; flowers bluish, perianth deeply 6-parted. the 3 outer divisions reflexed, 
the 3 inner smaller, erect; stamens distinct, covered by the pctaloid stigmas. 

Distribution. In marshes, thickets, and wet meadows from Newfoundland 
to Manitoba, south to Florida and Arkansas. 

Poisonous properties and nscs. The root contains the substance irisin, 
or iridin. The acrid resinous substance, irisin, acts powerfully upon the gas- 
trointestinal tract, liver and pancreas, causing a burning sensation and conges- 
tion. That the root is poisonous may be seen from the following statement 
made by Dr. Rusby : 

Another rhizome whose acrid taste is likely to prevent ingestion in poisonous quantity, 
is that of the common Iris versicolor, I*. Still, because this is commonly known as the 
blue flag, there is some danger that it might be eaten in ro^take for calamus, which it 
commonly known as sweet-fla*. It so, j: would i*ovc seriously, if rot fatally poisonous 
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as its well-known emetic-cathartic properties, eren when toned by drying and keeping, are 
powerful, and in a fresh state would be decidedly violent. 

Dr. Johnscn says : 

Iris, in full dose*, is an active emctocatharttc, operating with violence, and producing 
considerable prostration. Its effects upon the liver appear to be analogous to those of 
podophyllum. In sick headache dependent upon indigestion, small doses, frequently re- 
peated, often act moat happily. It bat been largely used by eclectic practitioners, and is 
highly esteemed by them as a hydragoguc cathartic, an alterative, tialagogue, vermifuge, 
and diuretic. 

One case of poisoning has been recorded in this state. Other species of 
Iris of which we have quite a number in the U. S. must be looked upon with 
suspicion. Mention may be made here of the Iris missouriensis and /. roro* 
lim. The root stocks of our cultivated species like /. f>umali and I. sibirica 
must be looked upon with suspicion. The South African Homeria collina natur- 
alized in Australia, according to Maiden, is poisonous to cattle browsing on 
the plant. 

SCITAMINKAE 

Large herbs with endogenous stems and inonocotyledonous seeds; flow- 
ers very irregular; ovary inferior, composed of several united carpels; seeds 
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with endosperm. This order contains the important family Aiusaceot in 
which is found the banana (Musa sapientum), well known as an article of com- 
merce. It is extensively cultivated in the tropics and one of the most important 
food plants in all warm countries. The fruit is eaten fresh when ripe; a kind 
of Hour is also made from it. M. textiiis is an important liber plant being the 
source of Manilla hemp, large quantities of which are imported front the 
Philippines. The ravenala or traveler's palm also belongs to this family. It 
has an oily, edible, arillus which is bright blue. The family Cannaceac con- 
tains the Indian shot (Canna indica), frequently cultivated for ornamental 
purposes in this country; in tropical regions, however, a starch is made from 
the rhizome of this species and from C. edulis. C. flacrida is a native of the 
southern United States and has a pretty blue flower. The family Moran - 
taceae contains the West Indian arrowroot ( Maranta arundiacea). The fam- 
ily y.ingiberactae includes ginger ( Zingiber officinale) which contains gingcrol 
and is used as a condiment and stimulant. The ginger of commerce is derived 
from the fleshy rootstock, the plants grown in Jamaica being considered most 
valuable. These are cultivated in regions having an altitude of 2000 feet. 
Malabar cardamon < Elettaria Cardamomum) round cardamon (Alpinia striata), 
bastard cardamon (Amomum xanihioides), Bengal cardamon (A. subulatum) 
and Java cardamon (A. maximum) also belong to this order. The Katmp 
feria rotunda of India, is a bulbous or tuberous rooted biennial which accord- 
ing to Major Kirkitar, causes profuse salivation and vomiting when administered 
internally. The rhizome of K. Galanga furnishes a perfume. 

Arrowroot comes from Curcuma leucorhiza, and turmeric from Cur- 
cuma longa. The tuber of the latter, when powdered, is used as a yellow dye- 




Fig. 171. Canas (Canna flaceida). A 
native American Canna. 




Fig. 172. Banana Fruit (Jfiua sopien- 
I mm). A well known tropical fruit. W. 
S. l>udgeon. 
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stuff, in making turmeric paper, as a condiment, especially in curry powder, 
and as an aromatic stimulant The zedoary, (C. Zedorata), is used in Himala- 
yan India, where it is native, in place of turmeric. Galangal is the root of 
Alpinia offi, inarum which grows on the Chinese coast. Another species, A. 
Calanga is used on the island of Java. 

MICROSPERMAE 

Herbs with endogenous stems, flowers very irregular or in a few cases 
regular, generally complete and perfect, and parts in 3's or 6's; ovary inferior 
compound; seeds small, numerous, without endosperm. 

Family Orchidackac. Orchid Family 

Perennial herbs with corms, bulb* or tuberous roots; perfect and irregular 
flowers; perianth of 6 divisions in 2 sets, the 3 outer similar in texture 
to the 3 inner petals, one of the 3 inner, different in form and is called the lip; 
in front of the lip is a column composed of a single stamen, or in Cypripedium 
of two stamens, and a rudiment of the third; pollen in 2 or R pear shaped 
sacs called pollinia which are united by little threads. Stamens variously united 
with the thick, fleshy style into a column ; ovary 1 -celled with many ovules on a three 
parietal placentae; capsule 1 -celled. 3-valved, seeds numerous. A large order 
of about 5000 species of wide distribution, most abundant in the tropics. Many 
of the plants like the Cypripedium, Angrecum and the Calasetum are culti- 
vated for ornamental purposes. 

The salep of commerce is obtained from the Orchis masculata. The 
flavoring material, vanilla, is obtained from Vanilla planifolia, native to 
Mexico and widely distributed by cultivation: this plant contains from \]A to 
3 percent of vanillin 0,11,0,. Other species of the genus Vanilla also fur- 
nish vanilla but in smaller quantities; these are V. Pompona, V. guianensis, 
and V. palmarum. Vanillin is also made from eoniferin and eugcnol, and 
occurs in other orchids as Spirant hes and such plants as Spiraea Ulmaria 
and I.upinus alhus. It is used for medicine. 

Orchids contain some alkaloids; for example,' Phalanopsis amabilis con- 
tains a tonic alkaloid, according to Boorsnis, which is closely related to coni- 
itrin, C 1(| H„0,. 

Cypripedium L. 

Tufted roots: perennial, glandular, pubescent herbs; leaves large, many 
nerved; flowers solitary or few; sepals shiny, spreading. 3 distinct or 2 
of them united into one, under the lip: petals spreading, resembling the sepals; 
lip of large inflated sac. column declined with a fertile stamen on each side; 
a sterile petaloid stamen above, which covers the summit of the style; pollen 
granular, stigma broad, obscurely 3-lobed, moist and roughish. About 40 
species, mostly tropical. 

Crypndium parviflorvm, Salisb var. pubes, ens (Willd) Knight. Yellow Lady 

Slipper 

Perennial, with leaiy stem, 2 feet high, pubescent; leaves oval, or ellip- 
tical, acute; sepals ovate, lanceolate, usually larger than the lip, yellowish or 
greenish; petals narrower, usually twisted; lip flattened laterally, pale yellow 
with purple lines. 
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Hi*. 173. Hi*. 174. 

Pi*. 173. Smaller Yellow I.a<ly Slinper (Cypripetium peni/tw*. i *r pHbtsrens ) . A 
beautiful llowcr ol early summer, seen in ibe »<— U of eastern Iowa. C. M. Kin*. 

Hi*. 174. ClamU of several species of Moccasin flower, wlirb are vsid to contain the 
loxlc substances. I. Ilair *l.ir.il of Cyfrifsdivms fubtiient. 2 . Ilan *laml of Cyt’riptdium 
AiWufum in water. J. Ilair Rlaml of Ctfrifrdlum (. rl.flut in w«trr. (Cliarlotte M. 
Kin*, after Ncstlcr.) 



Distribution. In wood* ami thickcls. chiefly cast of central Iowa, and Min- 
nesota to Nova Scotia; occasionally in Colorado, Nebraska and Alabama. 

Cypriptdium enndiduin Multi. Small White Lady Slipper 

A slightly pubescent perennial; leaves lance-oblong, acute; petals and 
sepals greenish, purple spotted; sepals ovate-lauccolatc, lips white striped 
with purple inside, flattened laterally, convex above. 

Distribution. In bogs and meadows from New York to Minnesota, Iowa, 
Nebraska and Missouri. 



Cypripedium hirsutum Mill. Showy Lady Slipper 

A rather stout, downy perennial 2 feet or more high;, leaves ovate pointed: 
sepals round ovate, or orbicular, longer than the petals, which are obovate; 
lip inflated, white, pink purple stripes. 

Distribution. In woods and swamps from Nova Scotia, Ontario and Geor- 
gia west to Minnesota and Iowa. 

Poisonous Properties . Dr. Babcock, many years ago, found that the sev- 
eral species of Lady’s Slipper produced dermatitis. Years ago the writer 
heard of a case of poisoning where a young man carried a large bunch of 
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Pig. 175. Showy Lady Slipper 
(Cypriptdium hinuiumt. A plant 
thought to CIUM dermatitis. C. M. 
King. 




Fig. 176. Flower u( another orchid (Habinarfo). 



Showy Lady Slipper and became poisoned very much as if it were by poison 
Ivy. Prof. Chcsnut in referring to the poisoning front these plants says: 

The poisonous character of these plants was not suspected prior to 1875, when 
Prof. II. H. Babcock, of Chicago, who had annually hcen suffering, supposedly from 
recurrent attacks of ivy (Rhus) poisoning, discovered that the affection was most probably 
caused not by the ivy. but by the two specie* of Lady's Slipper named above (C. font 
florvm, var. pubnctni and C. Mrnlasi) instances were afterward reported, but the 
facts were not positively ascertained until 189*. when an investigation was made by 
Prof. D. T. MacDougal of the University of Minnesota. It was discovered that these 
plants are provided with glandular hairs which cover the surface of the stem and leaves 
and contain a poisonous oil which is especially abundant at the fruiting season. Its 
action on the skin is very similar to that of toxicodendrol. the active constituent of poison 
Ivy <K*u« Toxitodtndrom), but its exact chemical nature could not be ascertained on 
account of the small quantity obtainable. Experiments with the stem and leaves upon 
Individuals showed that over half of them were affected by the first two species, and that 
the last was also poisonous, but in a minor degree. No accidental cases have been recorded 
against it. No specific antidote has been suggested. 
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Dr. MacDougal * made a personal experiment with a mature specimen of 
C. hirsutum on which there were newly formed seed pods. This plant was 
broken off near the base of the stem and the leaves brushed lightly over the 
arm. 

A Blight tingling sentation wai felt at the time, and. fourteen houn later, the arm 
wa* greatly awollen from the ihoulder to the finger tip*. The portion covered by the 
plant — covering an area of 50 *1. cm. — wa* violently inflamed and ct*vcred with 
macules, accompanied by the usual symptom* of dermatitis and constitutional disturbances. 
By treatment of the most approved kind, the arm was reduced to its normal ai»e in ten 
days, but the effects wete perceptible a month later. 

Ncatlcr discovered that the secretion contained in these hairs was a fatty 
acid readily soluble in alcohol and benzol and producing a mildly acid reaction. 
He also states that his results with C. pubescens were negative hut that with 
C. .t pectabile (C. hirsutum Mill.) he secured positive results, producing a derma- 
titis. the action, however, not being so pronounced as that reported by Mac- 
Dmtgal. He also found that, as stated above, the maximum poisonous effect 
was during the formation of seed capsules and that the poison was in the 
hairs of the plant as is the case in the Primrose. Nestler did not succeed in 
producing dermatitis with C. parviflorum, C. acaule, C. macranthum, C. monta- 
num, or Calceolus. As some of these species produce an abundance of 
raphides in the stem, it is evident that dermatitis is not caused by these crystals, 
but rather by a substance found in the stem. Dr.XIacDougal suggests that 
the raphides may serve the plant as a protection from animals. 

Nestler also asserts that the Cypriptdium may contain an additional sul>- 
stancc myelin which Senf has found in Ginkgo seed, and Nestler 1 himself ob- 
served in the fruit of Capsicum anuuum. It is not a cardol. 

From the root ol CyPriprdtum a substance is obtained which is sometimes 
administered to children as a substitute for opium. It contains a bitter glu- 
cosidal principle. 

Class. DICOTYLEDONEAE 

Stem usually oxogenous with pith, wood and hark (endogenous in a few 
plants); the woods traversed by medullary rays; leaves usually pinnately or 
palmatcly netted-veined; embryo of the seed with 2 cotyledons or occasionally 1; 
parts of the flower usually in 5’s, rarely in 3‘s or 6's. 

Archichlamydeae 

Petals separate and distinct from each other or wanting. Includes many 
plants classed as / Ipetalae and Polypttaloe. In some orders, as Lcguminosae, 
the lower petals are more or less united and joined at the base. 

VERTICILLATAE 

Contains a single family Casuarinaceae of 20 species, mostly Australian, 
with monoecious flowers. The Casuarina equisetifolia of the tropical Old World 
furnishes a hard wood known as iron wood and in Egypt the trees are used as 
a shelter belt for bananas. 

• Minn. Bot. Studies. 1894:32-36. 

> Da* Sekret der Drusenbaare der gattung Crpripedium mit be^onderer Bcruckaichtgung 
seiner hautreizenden Wirkung. Nestler. Ber. der Dent. Bot. Gescll 25:554-567. 
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PI PERALES 

Herbs with exogenous stem, with neither petals nor sepal*; flower* itt 
spike*, hractcoUtr. Largely tropical and include* the family Saururaceoe or 
Lizard's tail; the pepper*. Piperoceae, including black pepper ( Pipe* nigrum) 
a well known condiment of the tropic* containing the alkaloi<l pipentt C |T H in NO, 
and a volatile oil C,„H cuhebs (P. Cubtba ) containing cubrbin C |(| ll 10 O, 
and the «»il of cubeb*. kava-kava |P. melkysticum) native t<» the Pacific Islands, 
containing methystidn C ia H 14 O g , which is used to make stimulating drinks, 
/*. longum of India. P. ehib-j of India and the Philippines, the Betel Pep- 
per (/’. Retie) of the Malay Islands, the berries of which are chewed with the 
Betel Nut, and the Matico, or the Soldier's Herb ( P. ougusti folium) of South 
America, the hairy leaves of which arc used as a styptic. The South American 
Peperoinias arc well known greenhouse plants. Other species of peppers are 
used in medicine. The so-called "caisimon" ( P . peltuium). according to Mr. 
Combs, is a powerful diuretic. "Matico dc Peru" (/'. augustifolium > is an arrid, 
bitter plant containing a green volatile oil. 

SALICALES 

Trees or shrubs with simple flowers, imperfect catkins: perianth wanting; 
fruit a many-sccdcd capsule; seeds with a tuft of hair at one end. This series 
contains only one family the Salicoct-ae. 

Solicoceae. Willow Family 

Dioecious trees or shrubs, alternate stipulate leaves, the stipules often 
minute and soon falling; staminatc and pistillate flowers borne in catkins, one 
to each bract, without calyx or corolla; staminatc flowers with 1 -numerous 
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Pi*. 17*. Pdcb-kivtd Willow {Salir a-tutJaleUei). 1. Flown 
hg hmiicli of naminak irw. 2. Same of jxtttlktr Uff. 3. Stutninak 
flower, with teak, enlarge*! 4. Phtilate flower enlarge*!, 5. Fruiting 
branch. 6. Sumsner branch. 7. Ha<l and leaf *car. 1. 2 . 5, 6. one- 
half natural §i*e. M. M. Cheney. 

Itamens, subtended by a cup-shaped <Ii<k ; pistillate flowers with a 1 -celled 
ovary, stigmas 2-4. simple or 2-4-clcft; fruit a 1 -celled and 2-4 valved pod 
bearing numerous seeds provided with long silky hair*. There are only two 
genera and ahout 200 species, found in temperate and Arctic regions. The bark 
of some species of the family is used in medicine because of its astringent 
properties. The willow contains the glucoside saliciu C^H^O^. Poplar con- 
tains populiH C 14 H m O,. The Balm of Gilead {Popuius candicans) may cause 
blistering, and the European P. balsamifera causes colic. 

Myrieaetae. Sweet Gale Family 

Monoecious or dioecious shrubs with alternate, coriaceous, aromatic leaves; 
flowers in short scaly catkins: staminate flowers with 2-16 but usually 4-8 
stamens; ovary with 2-8 scales and 2 linear stigmas: fruit a small 1 -celled 
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Fif. 179. Pistillate and slam- 
Inale flower of willow. n. 
nectar gland. b. acale. 




Ki«. ISO. I.eave* of Cotton- 
wood (Popuiuj del loidee'). A 
well known native tree growing 
on the borders of stream* 
throughout the U. S. east of 
the Rockies. (\V. S. Dudgeon.) 





Fig. lfOa. Sweet Gale {Smrica). 
Common in tbe east. 
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drupe, the outer part frequently covered with wax. About 35 species of wide 
distribution. The sweet fern (Myrica asplcni folia) is sometimes weedy in 
sandy fields in the North; it contains an oil of strong, spicy, cinnamon-like odor; 
bayberry wax is derived from M. cerifera. common along the Atlantic coast and 
the Gulf of Mexico. The hark of Myrica Sagi contains my rice tin C ls H 10 O # . 
The leaves of M. acris are used in the preparation of bay rum. 




Fig. 181. Balm of Gilead (Pofttlui r*rdi«<*»»). 1. Flowering 

branch of ataminate tree. 2. Same of piflillale tree. 3. Fruiting 
branch. 4. Scale of stamir.ate catkin, enlarged. 5. Scale of piatillalc 
catkin, enlarged. 6. Scale without Sower dUjJayrd. enlarged. 7. 
Mature fruit. 8. Seed, enlarged. 9. Longitudinal section of aecd, 
enlarged. 10. Embryo, enlarged. II Winter branch, allowing bud*. 
1, 2. 3, 11. one-fcaif natural size. M. it. Cher.ey. 



BALA NOPS1 DALES 

Contain a single family, the Balanopsidaceae of New Caledonia, which in 
turn contains a single genus Balanops of 7 specie?. 
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LE1TKERIALES 

Shrubs or tree* with entire, peiioleil, simple leaves; flowers in catkins; 
staminate flowers subtended by what appears to be a perianth; sepals 3-4; 
ovary I -celled; style slender; endosperm thin. Only one family, the I.tilntri- 
ateae, which consists of a single gcnu> Lnliierio, with perhaps 2 species. L. 
floridona occurs in swamps in southern Missouri to Texas and Florida and pro- 
ducts a wood lighter than cork, probably the lightest wood known. 

JUGLAXDALES 

Trees with alternate, pinnatcly -compound leases; flowers monoecious, brac- 
teolate; the staminate in long drooping catkins; pistillate solitary or several to- 
gether; staminate flowers of 3-many stamens with nr without a perianth; peri- 




r lit. Is.’. Iliack Walr.jt «fgrol. 1 . F'owcrmif branch. 

} -. htftPtirute ftimef * sc fore owrst *L 3. Sumknalr 

iWfr, cnbirfcd. 4. IVr-anth of staminate flower. enlarged. 3. 
Stamen, enlarged. 6. Ffttilftate Hover, natural »ir, 7 . Longitudinal 
icctkm of (v.«tiUate Hover, natural *iie. S. Leaf. reduced. 9. Win- 
ter bvsnchlrt. 10. Mat rre fruit. II. Walnut with husk removed. 
I, 9. 10, II, onc!ia!f natural sire. M. M. Cheney. 
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anth adnale lo the ovary: anthers erect. 2-celled; pistillate flowers usually 2- 
bractcolatc, calyx 4-Iobcd or with petals; ovary inferior, 1 -celled or incom- 
pletely 2-4 celled; ovule solitary, erect; styles 2; fruit generally a drupe, dehi- 
scent or indehiscent ; the involucre regarded by some as the calyx, encloses the 
nut, which is incompletely 2-4 celled; endosperm none, cotyledons corrugated, 
oily. One family Juglondaceae. The English Walnut (Juglaiis regia ) from 
the Mediterranean region to the Himalayas is extensively cultivated in Cali- 
fornia, Spain. France, Italy, and other warm temperate countries; butternut 
(Juglans cinerea), from New Brunswick to North Dakota and Nebraska, pro- 
duces a valuable wood which is. however, inferior to the black walnut (Juglans 
nigra), distributed from Massachusetts to Minnesota, Kansas and Texas, but 




the timber is becoming scarce. There is a popular impression that the black 
walnut is poisonous to vegetation growing under the trees. California Walnut 
is /. calif ornica. The Japanese walnut </. SieboUiana) produces a large, thick- 
shelled nut. The bark of Jugians contains juglandic acid C 10 H # O g . The 
I'terocarya caucasica is a native to the Trans-Caucasus. 

The genus Carya is native to North America and yields valuable timber 
and nuts. The nut of the pecan ( Carya illinoensis) is an important article oi 
commerce in Texas and other southern states. The wood is also used. The 
shellbark hickory ( Carya ovata ) and the Missouri hickory (C. laciniaia) supply 
valuable woods which are used in the manufacture of ax handles and for parts 
of wagons. The nut of the latter is large but like the preceeding one and the 
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C. lomonlosa lias a hard shclL The bilternut (C. cordifotmis ) and pignut <C. 
ytofcru have soft shells. The bark of hickories is used to flavor and color 
glucose to imitate maple sugar. 

FAGALES 

Monoecious or rarely dioecious trees or shrubs, with simple alternate leaves; 
stipules deciduous; calyx usually present; corolla usually wanting; staminate 
flowers in catkins; stamens 4- JO; pistillate flowers solitary, clustered in scaly 
catkins; ovary more or less 2-7-celled with 1-2 pendulous, straight ovules, all the 
ovules but one disappearing in fruii : involucre becoming a burr or cup; embryo 
large; endosperm none. This is an important order, including the chesnut, oak. 
birches and alders. The bark of a few species of Qttertt* t, because of its as- 
tringent qualities is used in medicine The European filbert ( Corylus Avrflam) 




Fig:. 18 J. Arrcrican Cfccstr. ut ( Ccsicrrc 1. F'ciwcr* 

im branch. 2. Stamina!? flower. enlarcrd. 3. Diagram of pistillate 
:1s ;wer, cluster. 4. Fn’iltatc fower. enlarged. 5. longitudinal *cc- 
ri>n of involucre of pistillate fuwrrt. 6. Fort ion of fruiting branch. 
7. Longitudinal vctior of fruit. 8. Inrolucn! apine. 9. find of 
yuung brancMel. I. 6. 7. oroblf natural aixe. M. M. Cheney. 
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and our hazel nut (C. americana) are articles of commerce. Both the American 
beech (Fagus ferrugmea), and the European (F. sylvatica), are prized for their 
nuts, which contain a valuable oil. The chestnut s are well known in commerce. 
The American chestnut (Costam-a dentata ) is common in the United States. 
The European species (C. saliva ), has long been cultivated in North America; 
the Japanese (C. japonico ) is also cultivated. In southern Europe, starch and 
flour arc made from the nuts of the Spanish chestnut (C. saliva). The wood 
of many species of oak is used for interior finishing and furniture, among 
these are white oak (Quercus alba). red oak (Q. rubra), pin oak (0- palustris), 
English oak <Q. Robur) and the live oak ((>. virgiuiona) of the south. The 
bark of several species like the scarlet oak (Q. cocntita), English oak, and 
chestnut oak (C. M uhlcitbrrgii) i« used for tanning. Cork is obtained from 
the bark of Q. Pscudo-subtr. The galls of Q. lusitanica arc used for dyeing 
purposes. They are known as the Aleppo galls and contain from 60-70 per cent 
of tannic acid. The bark of the White Oak is used in medicine and is recog- 
nized as medicinal in the United States Pharmaco|K>tia. The main constituent 
of oak bark is tannin which is used like other astringents. 

The acorns of the Bclotes, the evergreen oak of Europe (Q. Hex) arc used 
for food. The oaks arc well represented in eastern North America, several 
handsome species also occurring on the Pacific coast. 

Formerly, and perhaps even now, in some regions the acorns of the White 
Oak anil the Bur Oak were dried, roasted, ground, and used very much ns 
the coffee berry. 

In Europe, various species of oaks cause sickness and death in hogs and 
cattle. I)r. Che stint suggests that this might possibly he caused by the tannin 
or bitter principle contained therein. 

In sections of the country, where oaks arc common, hogs arc allowed to 
run in the forests, the farmers considering that the acorns arc fattening. In 
some parts of the south, it is believed that the mast of oaks makes excellent 
feed for hogs but is poisonous to cows, a small amount merely decreasing the 
flow of milk while a greater quantity causes death. It is also claimed that 
the "sweet mast," that of the white and bur oaks, is less poisonous than the 
"bitter mast" of mast of black, pin. red and cow oaks. Mr. K. II. Watson 
made some inquiries upon this subject for me. among southern farmers and 
obtained evidence of four men. which differed Jlightly in detail hut agreed 
in the conclusions that mast is poisonous to cattle l>ut rather beneficial to horses 
and hogs. Some say that the coarse hulls or cups clog the digestive tract and 
cause unthriftincss; others that there is actually poison in the mast. That cat- 
tle are affected more seriously than hogs or horses may possibly he explained 
by the difference in the structure of the digestive organs. 

In some localities tympanites is said to he produced in cattle that browse 
on the leaves and bark which arc very strongly astringent. The white oak 
contains about 10 per cent of tannin. Q. lusilanica contains in addition to tannic 
acid mentioned before, from 2-4 per cent of gallic acid. That other plants of 
the order are injurious has been indicated by Frcidberger and Frohner who 
state that the European Beech produces violent colic, tetanus, mania and tits 
of madness resembling those produced by strychnin; that the autopsy shows 
lesions resembling strychnin poisoning. They recommend giving tannin, morphin 
and chloral hydrate. 
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Pi*. 184. Red Oak (Quertut '•bra). |. Flower in* branch. 2. 

Staminatc flower, ri-arinl. J. Puliltatc (lower rlnitrr, rnlar*r<t. 4. 

Fruiting Iwonch, <nlar«t<l. $. Acorn. 6. Cujiu«\ I, J. 6, i.nrliult 
natural *iie. M. M. Ckency. 

The alders fAlnus glniinosa) of Europe are used as ornamental trees. 
Several trees of the Reims, on the Pacific coast, are fair sired and produce 
Rood timber. The birches arc valuable both as ornamental trees and for the 
excellent quality of their timber. The white birch ( Delula aibo) of Europe is 
frequently cultivated and birch tar is obtained from it. Cherry birch (fl. 
Icnta ) and yellow birch ( B . intro) produce most valuable wood which is used 
for interior finishing. Paper birch (fl. alba var. fiapyrifero) is used ior making 
spools and canoes. The black birch ( B . nigra) is common along our streams. 
The common source of oil of wintergreen is the cherry birch. This oil re- 
sembles that obtained from Gaulthrria frorutnbens. 

URTICALES 

Trees, shrubs, or herlts; flowers never borne in catkins; monoecious, dioe- 
cious, or polygamous; ovary 1 -celled, superior. Ur lit airs arc divided into the 
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Ubnaceae, Ihc elms; Moraceae, the mulberries, and Urtuaceae, the nettles. The 
Castlloa elastica of Mexico, the bread nut tree of Central America ( IS rosin turn 
Alicastrum ) and the Cecropia of tropical America furnish rubber. 




l ®*. Vet low Itir-*: fttr.’v.V I‘li>*rrin| branch. 2 

Stanuniur flow, enlarge'.. IVnlU’.? m«, mlargrd. 4. Pmii 

ing branch. 5. Nut. enlarge) 6. *calc of fruiting catkin, enlarged. 

7. Winter branch, •.'.toning u.vni-atc calkin. I. 4. 7, one-half natural 
*:*c. (After M. M. ( hnwy. In (aren't Koreatre of Minnesota.) 

The family Moraceae contains the bread fruit (Arloctuptis incisa) an im 
portant article of food for the natives of the Pacific Islands, and the jack 
fruit ( A . integrifolta I the fleshy envelopes of which arc. however, somewhat 
poisonous. Canoe-gunt. a very good substitute for rubber, is obtained from 
this genus. The tigs belong to this family also; the sycamore fig tree (Finis 
Syatmorus) produces small fruit which is used in Egypt for food. The com 
mon fig (Ficus Carica) is the most valuable; it includes the common and 
Smyrna lig of commerce, containing 60-70 per cent of grape sugar. The India 
rubher tree (F. elastica) is the source of some of the India rubber. The ban- 
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Fig. 186 , Rubber-Tree (CwMNm f fasti ra). Sttminaie flowering hr»ncb. A com- 

mercial rubber tree of Central America. (After Faguel.) 



van trees (/•'. Beughalensis, /•*. religiose ant! F. altissima ) of the East Indies 
furnish shellac. The mulberry ( Moms nigra ) is largely cultivated both for its 
fruit and for its wood, the latter being very durable for posts. The white 
mulberry (A/, alba) is extensively planted, the leaves being used as food for 
the silk worm. The Osage orange (Madura pomijera) of Arkansas, Indian 
Territory and Texas produce* a very durable wood used for posts and pulley 
blocks. The fruit is said to be poisonous. The wood oi fustic (M. littdoria ) 
of the West Indies is used for many purposes. The bark of the paper mul- 
berry ( Broussouelia papyri f era) is made into paper, and in Japan is also made 
into cloth. The i*apcr mulberry is cultivated in the South. 

The Upas tree (/ Intiaris loxicaria) contains onliarni C 2 .H 42 O j; -H I 2 0. 
This tree furnishes an arrow poison which the natives prepare from the plant. 
It is a semi-liquid greenish black substance. The poison act' on the brain and 
respiratory nerves, causing vomiting and loss of sensation. 

Ramie grass cloth or China grass ( Boehmeria ttxvea) produces a fine fibre 
but it is difficult to separate it from the bark and wood. The hop (Hum ulus 
I.upulus ) is cultivated and is the source of the oil of hops which imparts an aro- 
matic, bitter flavor to beer. It contains lupuiin which is a tonic and slightly nar- 
cotic. The elms arc commonly cultivated as shade trees. The best is the American 
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Fig. 1(17. Fig- 1 
branch. 2 . Piatillat. 
3. Staminatr flower 
(After Woasidlo. I 



Fig-tree (Hunt (nm). 1. Flowering 

Piatillatc Bower cut through longitudinally. 

Fig in longitudinal tertiun. 









Fig. 188. Flower* and leave* of tbe American Elm 
< Ulmua amtrieana). A familiar tree furnishing an im- 
portant commercial wood. < W. S. Dudgeon.) 
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Fig. 189. tVadty llp«* Tic* {Antwij fo<irdr.«>. Flowering branch; portion 
of Atamiiuitc flower; longitudinal sect* n of piMdlatc dower. (After Pagnrt.) 




of chairs. The partly ornamental elms arc rock elm ( l : . racemosa) and slip- 
pery elm (U. fulva). The hark of the latter is used in medicine. The rock 
elm is used in the manufacture of bicycles; the wood taking a pretty finish. 
One of the common elms of Europe, cultivated in the l.'nited States, is the 
U. campestris. The U. monUtnn is the Scotch elm. The hacklierry ( Ccllis oc- 
cidenlalis) is a valuable shade tree and furnishes pretty wood which is difficult 
to werk. The Chlorophora excelsa is one of the i>cst timber trees of West 
Africa 
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UktiCACKAK. Kettle Family 

Herbs, trees, or shrubs with stipules; flowers monoecious or dioecious, 
rarely perfect; calyx from the 1-2-ccllcd ovary which forms a 1 -seeded 
fruit; stamens as many as the lobes of the calyx or sometimes fewer; opposite, 
ex-albuminous or albuminous; when albuminous the radical points upward; 
cotyledons broad. A small family of 500 species some of which, like Boehmeria, 
produce valuable fibers. The leaves of Pilea pumiia are demulcent and are 
said to be valuable in Rhus poisoning. 




Fig. 190. Slippery Kim (Ulmms I. Flowering: branch. 

2. Fruiting branch. 3- Winter branch xitb bud*. 4. Same show- 
ing flower hud* beginning to enlarge. S. Summer branch. 6. Flower 
enlarged. 7. Longitudinal section of flower, enlarged. 8. Longitud- 
inal section of pistil, enlarged. 9. Stamen, enlarged. 10. Cross 
section of ovary, enlarged. II. Longitudinal section of fruit. 12. 
Seed, enlarged. 13. Longitudinal section of seed, enlarged. 14. 
Embryo, enlarged. 1, 2, 3. 4. 5. II. one-half natural sue. (After 
M. M. Cheney, in Green’s Forestry in Minnesota.) 
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Genera of Urticaceae 



Herbs with stinging hairs. 

Leaves opposite; flowers 4-par ted 2. Urtica. 

Leaves alternate; staminatc flowers 5-parted 3. Laportea. 

Herbs or trees without stinging hairs. 

Herbs; pistillate flowers spiked 1. Cannabis. 

Trees; staminatc flowers racemose 4. Madura. 



1. Cannabis, Tourn. Hemp 

Dioecious herbs with tough fiber to the inner bark; greenish flowers; sepals 
5 in the staminatc, 1 in the fertile flower; achene, crustaceous. 

Cannabis saliva, L. 

Stem from 4-8 feet high with broad, divided leaves, the linear-lanceo- 
late segments sharply and closely serrate; greenish flowers with narrow stam- 
inatc panicles and erect pistillate spikes, the sterile with 5 sepals and S stamens, 
fertile flowered spiked, with 1 sepal; fruit hard ovoid, achene oblong. 

Distribution. Native to Europe and Asia and in waste places front New 
Brunswick to Tennessee. Kansas and Minnesota. 
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Poisonous Properties. The resinous secretions of this plant possess very 
powerful medicinal properties which, however, arc said not to be produced 
by the plant when grown in temperate climates. 

Indian Hemp ( Cannabis indica ) is probably not essentially different iroiu 
the common hemp and has been used in medicine for a long time. According 
to Dr. Houghton and Mr. Hamilton the American grown product is equal to 
the Indian Hemp. 

The use of hemp seems to have spread through India. Persia and Arabia 
during the early middle ages. The Hashishin, a sect of the Moravians, killed 
a large number of the Crusaders during the 11th and 12th centuries by tbe 
use of hemp as an intoxicant. The drug is largely grown in India and Turkr 
stan. The form of hemp commonly reached by commerce is called Bhang 
or Hashish and consists of dried leaves and small stalks frequently mixed 
with fruits. This is smoked in India with or without tobacco. C.anjah is 
obtained from the flowering shoots of the female plant or stalk, a stiff woody 
stem several inches long which is pruned to produce flowering branches. 
The tops of these are collected then pressed by being trodden by the feet 
From this mass comes the drug known as ganjah. It grows in an altitude of 
six thousand feet. The other forms of the plant consumed in India are Bhang 
and C’harras. Subjce or Bhang is used for smoking. The narcotic ingre- 
dient found in titajun and cltarras is undried resin which is obtained by the 
natives who, when passing among plants wear rubber aprons to which the 
resin adheres, after which the product is scraped together. The principal con- 
stitutents of hemp are resin and a volatile oil. The oil or amber colored sub- 
stance has an oppressive hemp-like smell, and furnishes a resinous substance, 
connabin which crystalizcs in needles and acts like strychnin. Cannabinol, with 
intoxicating properties, is obtained from connabin and is a product from the 
glands of Cannabis. Connabin hybrid (C (| H }1 ) it a substance with the coniin- 
likc odor; it is antispasmodic and soporific, ami anodyne and a nerve stimulant. 
Dr. C. F. Mitlspaugh referring to the products of plants affording this oil 
concluded from experiments made, that this drug causes depression, epilepsy, 
vertigo, congestion, followed by cephalalgia, ear-ache, tooth-ache, dryness ol 
mouth, throat, lips and lids; it produces nausea, vomiting after coffee, pal- 
pitation of the heart, weakness of the limbs and dreaminess during sleep 
It produces the same symptoms in animals. 

The stem of hemp is used by the Mohammedans who smoke it in combina- 
tion with other substances. They also smoke the sun-dried leaves. It is 
intoxicating and restful to the smoker and alleviates pain, increases the appe- 
tite, causes sleep, and induces cheerfulness. It also produces violent coughing 
and nose bleed. 

Hemp is most important in China, and other Asiatic countries, for the 
manufacture of cordage. The growing of hemp for the same purpose is also 
carried on to some extent in Nebraska ami Kentucky. The seeds of the 
plant furnish food to birds. 

2. Urtica (Tourn.) L. Nettle 

Herbs with stinging hairs; flowers greenish, monoecious or rarely dioe- 
cious, clustered; staminatc, with 4 stamens; fertile, with 4 sepals in pairs; 
fruit an erect, ovate, flattened acheme. A small genus of 30 species. 
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Urlica gracilis Ait. 

A perennial from 2-6 feet high, sparingly bristly; leaves ovate, lanceolate 
with slender petioles; long, accuminate, sharply serrate, 3-5-nerved, the slender 
petioles sparingly bristly; flowers dioecious or with staminate and pistillate 
clusters. The stinging hairs of this and other species of the genus contain 
formic acid. A common weed in dry or moist ground along fence rows 
from Canada to British Columbia, Kansas and North Carolina. 

Poisonous properties. The nettle and some other plants produce what is 
commonly called “urticaria" or nettle rash. It is an inflammatory disorder 
with a burning and itching sensation. It may come out in large or small 
patches, remaining for a few minutes or several hours and may disappear 
as abruptly. It usually leaves no trace behind. The nettle is supposed to con- 
tain an irritant toxic principle, formic acid, but recent studies seem to indi- 
cate that the urticaria is probably caused by one of the toxins. 

The following species of the genus have urticating properties: Urtica 
membranaceae. V. spatulata and U. pilulifera. 
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Fi*. 192. Stinging Nellie (Urtiem 
«r/iu). (Prom Darlington'* Weed* 
and Useful Plant*.) 

Urtica urens L Small Stinging Nettle 

An annual from 1-2 feet high; stem 4-angJcd, tough, branching with a 
few stinging virulent hairs; leaves elliptical or ovate, serrate or incised, with 
scattered stinging hairs; flowers loose or in racemose spikes; sepals 4 petals 
4; fruit straight, ovate, flattened achcne. 
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Distribution. From New Foundland to Florida and also on Pacific Coast. 

Poisonous properties. This nettle has been used in medidne but it is 
not officinal. Formerly it was used for flagellation of the skin. 

Urtico holosericea Nutt 

A tall perennial with stinging hairs; leaves thick, oblong, ovate or ovate- 
lanccolnte ; flowers in open panicles. 

Urtico dioica L. Stinging Nettle 

An erect perennial; leaves and stems beset with stinging hairs; leaves thin, 
ovate, long petioled, acute or acuminate at the apex, cordate at the base, sharply 
serrate; flowers in large clusters, cymose-paniculate, often dioecious. 

Distribution. Native to Europe but largely naturalized in North America 
from Atlantic coast to Minnesota and Missouri. 

Poisonous properties. Poisonous like the preceding 

3. l.aportea Gaudichaud. Wood Nettle. 

Perennial herbs with stinging hairs; flowers monoecious or dioecious in 
loose cymes, the lower mostly sterile; staminatc flowers with 5 imbricated sepals; 
5 stamens and a rudimentary ovary; pistillate flowers with 4 unequal sepals; 
stigma elongate, awl-shaped; achene ovate flat; endosperm scant or obscure. 
About 25 species in warm countries. 




Fig. 193. Common Nettle (t/rtieu dioieo). 
Sometimes cause* urticaria. (From Johnaon’* Med. 
Bot. of N. A.) 
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Ixtportea canadensis Gaudichaud. Wood Nellie. 

Perennial stem 2-3 feet high; leaves ovate, pointed ihin, long-pctioled, 
sharply serrate; fertile cymes divergent; achene smooth, as long as the calyx. 

Distribution. In rich woods from Nova Scotia to Minnesota and Kansas 
and south to Florida. 

Poisonous properties. It acts similarly to nettle, the poisonous action being 
even more pronounced. /.. erenulata, L. gigas. and L. stimulosa also possess 
similar properties. 

Madura Null. Osage Orange 

Tree with millty juice; leaves alternate, pinnalely veined; stipules cadu- 
cous; stout, axillary spines; flowers dioecious, suminatc in loose, short racemes 
with 4-parted calyx and 4-stamens; pistillate, capitate with a 4-cleft calyx 
enclosing the sessile ovary and long exserted style; fruit an achene surrounded 
by a fleshy calyx; endosperm none; embryo curved; it contains a single species 
named Toxylon by Rafincsque. 

Madura pomi/era (Raf.) Schneider. Osage Orange 

A tree 30-50 feet high; leaves ovate to oblong, lanceolate, pointed, mostly 
rounded at the base, green and shining; the syncarpous fruit is globose, yellow- 
ish green 2-4 inches in diameter ; the wood is hard and tough and is used in the 
manufacture of wagons for paving, fencepost. etc. The tree is extensively 
planted as a hedge plant. 
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Distribution. In rich woods from Missouri to Kansas to Texas; widely 
cultivated in the north from southern Nebraska to southern Iowa, Illinois and 
eastward. 

Poisonous profertits. This species is listed as poisonous by Professor 
Betsey in Nebraska. Dr. Halsted notes that a friend of his while working 
in Osage Orange hedges suffered considerably because of intiamation following 
the piercing of the thorn. The writer had a similar experience. 

Dr. Henry says: “Tbe Osage Orsrgc (Maelwra fomiftra) which has been shown 

by Dr. Halstcd to be more or less harmful as an external poison, is very commonly 
(frown in the southern portion of tbe state, and it thus adds another to the plants 
to be avoided by some people. Although I am quite sensitive to some of the externa! 
poisons, I have myself never experienced any tod effects from handling the leuves or 
fruit of the Osage Orange." 

PROTEALES 

The protcalc' include one family, the Proteareae, with nearly 1000 species, 
native to the tropics, mostly of the southern hemisphere. 

SANTALALES 

Herbs or shrubs generally parasitic; flowers solitary or clustered without 
corolla; calyx present, imperfect or perfect; pistil 1. Of the two families in 
the United States, the l.oranthaceat contains the Southern mistletoe (Phoran- 
dendron) parasitic upon various decidious trees like the oak and chn; the 
Arceulhobium of Europe, and the Rocky Mountains; species parasitic upon coni- 
fers, one also occuring on spruce trees in eastern North America. Hyams is 
authority for the statement that the berries of Ph> rodrndron flavtserns are 
poisonous to children. Several deaths have been attributed to them. Santala - 
etas contains the fragrant sandalwood (Sanlalum album ) of the Indian-Malayan 
region which contains an oil used in medicine for venereal diseases and for 




Pig. 195. Wild Ginger </ Iso- 
ram cancdtuif). Wild ginger is 
used in medicine. Tbe roots arc 
spicy fragrant; some plants re- 
lated to it arc poisonous. (W. 
S. Dudgeon.) 
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perfumes. The bastard toadflax (Comoitdra umbelloia) of our northern woods 
is parasitic upon the roots of flowering plants. The family IialQHofhoraceac 
consists of chlorophylless parasitic plants with twining or acaulescent steins, 
and is native in tropical woods and savannas of Java, India and Australia. 

ARISTOLOCHIALES 

Plants with twining or acaulescent stems; leaves cordate or reniform; 
flowers perfect: calyx inferior, the tube adnate to the ovary or partly so; 
corolla none; ovary generally 6-ceIlcd. There are only three families, one of 
which occurs in North America. The Arisloloehiaceaf includes the wild ginger 
of the North (.Asarum caitadcnst ) which is more or less purgative and prob- 
ably also to be regarded as suspicious; its rhirome furnishing the substance 
usa r in and a volatile oil which is used in perfumery; the A. ruropaeum, listed 
by Lehmann as poisonous because of its purgative action and blistering proper- 




Fi*. 196. Southern MUtietoe {Pkorc 
dtndron t*aviiC€*% I. Tke berric* of this 
plant are uid to be pcisoncu*. (W. S. 




SPERM ATOPHYTA — ARI STOLOCH 1 ALES 



417 



tics; the Dutchman’s pipe (Arisloloehia tuaerophylla) frequently cultivated and 
hardly as far north as Minnesota and Wisconsin; the gooscplant {Arisloloehia 
grand i flora) of Brazil whose flowers emit an offensive odor, but in spite of this 
fact the plant is cultivated in greenhouses; Virginia snakcroot ( Arisloloehia 
Serpcnlaria) the root stock ot which is used as a tonic and contains a volatile 
oil borneol, a bitter poisonous principle aristolochin and the alka- 

loid aristolochinin. The European {A. CUmaiilis ) produces colic and othef 
gastric disturbances and is listed among tlic pungent narcotic poisons. The sub- 
stance urunn when heated is irritating. 




(.trii'o/wtij KJi ropkyliii). l,caf anil 
Pagucl.) 



Several species of the genus Arisloloehia are med as antidotes against 
snake-bites and this use is clearly indicated in some of the specific names, 
as in Virginia snakcroot (A. Srrprntaria). Other plants oi the genus arc said 
to be poisonous, A.grandiflora being an example of this. The Arabs use A. 
sempervirens ami A. itidiea as snake poison antidotes. According to R. II. 
White, the Guaco (A. mrxi tana) is a cure for snake bites. Many other 
plants arc used for the same purpose, several composites being 
well-known remedies. Among the latter arc Liatris squarrosa, Caealia luberosa, 
and Prrnanlhrs alba. Other plants having the same qualities belong to the 
families Ranuneulaeeae. Orehidaecar, Violaceac, Polygalaceae, Lilia (t at, Um- 
beiliferae, Fibers, and Palmar . One has only to look through such works as 
the Robinson and Gray’s Manual, or Britton's Manual, or various old medical 
works for the common names of plants with the word snake attached to them, to 
understand how prevalent was the belief that these plants were antidotes against 
the bite of venenious snakes. 



POLYGONALES 



Herbs, shrubs, or trees, often climbing vines; leaves alternate or occasion- 
ally opposite; jointed stems; flowers small, regular, dioecious, monoecious or 
polygamous; calyx 2-6 cleft or parted, inferior; stamens 2-9, inserted near the 
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base, pi util 1 with superior ovary; fruit an aclinic ; endosperm mealy. Con- 
tains a single family ( Polygonaccae). 

PoLYCOKACKAfc Buckwheat Family 

Herha, shrubs. or trees, often climbing; jointed stems; stipules in the form 
of sheaths, juice often acrid or acid; leaves alternate or occasionally opposite; 
(lowers small, regular, mostly perfect; calyx more or less persistent; ovary 
1 -celled, hearing 2-3 styles or stigmas and a single erect ovule; fruit an 
achene, 3-4-anglcd or winged, invested by the calyx: embryo curved or nearly 
straight; endosperm mealy, copious. About 800 species. Of economic import- 
ance are the pic plant (Rheum Rhaponticum) ; and rhubarb ( R . officinale) of 
Thibet, the root of which contains cathartic acid and is a powerful cathartic; 
it also contain', chrysophan C #i H m O m . emodin C |; TLO,(OH) 8 , rhein 
C 1# H fl O t (OH) , and ehrysophomc acid C 18 H 8 0.(011),. It is purgative and 
astringent. The canaigre ( Rumex hymenosepalus ) produces a thick root valu- 
able for tanning leather. It is a native of the southwest. The tannin is the same 
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as that found in rhubarb, and rhcotannic acid. The patience dock R. Paticn- 
tia), pale dock ( R . allissimut) and curled dock ( R . crispus) are troublesome 
weeds; French sorrel ( R . scutatus) is cultivated in Europe and used as a salad. 
The presence of the silver plant of the west (Eriogonum umbellatum ) is said 
to be indicative of gold and silver. Muehlenbeckia platyclados of the Samoan 
Islands is frequently cultivated in greenhouses. The mountain sorrel ( Oxyria 
digyna) is used as a salad plant. 



Genera of Polygonaceae 

Sepals 6; stigmas 3 2 Rumex. 

Sepals 5, occasionally 4, erect in part. 

Achenes triangular or lenticular. 

F.mbryo slender curved around one side of the endosperm 3 Polygonum. 
Broad cotyledons of embryo twisted and plaited 1 Fagopyrum. 



I. Fagopyrum (Toum.) L- Buckwheat 

Annual or perennial; somewhat fleshy, smooth, leafy herbs with erect 
stems; leaves pctiolcd and alternate; hastate or deltoid flowers, small, white, 
or greenish, pnniculately- racemose, perfect; calyx S-parted, persistent, the divi- 
sions like petals; stamen 8; ovary 1-celled. I ovule, style with 3 divisions; 
fruit an achenc, 3-angled; endosperm mealy; cotyledons broad About 6 species 
native to the old world. 

Fagopyrum eseulentum Moench. Buckwheat 

Smoothish pbnts; leaves hastate, abruptly narrowed above the middle; 
sheath half-cylindrical; racemes somewhat panieled, many flowered; sepal* 
white, fragrant, with 8 honey-bearing yellow glands situated l>ctwecn the stamens 

Distribution. A common escape in eastern North America. Native of 
Eastern Europe and Western Asia. 

Fagopyrum tataricum (L.) Gaertn. Jndia-wheat 

Annual, similar to the above species; leaves deltoid, hastate itlowcrs smaller; 
pedicel short. 

Distribution. In waste places from eastern Canada to New England. Na- 
tive to Asia. 

Poisonous properties. Fagopyrum contains the glucoside indican C I0 H )1] NO II 
found also in Nerium and other plants. Tlv* plant produces bloat especially 
if consumed before bloom. 

Several years ago the writer received a comolaint from a fanner stating 
that the feeding of buckwheat had produced a rash upon his hogs. Feeding of 
buckwheat and the eruptions or urticaria following are well known to veter- 
inarians. 

Dr. Millspaugh says of buckwheat : 

Many individual* cannot partake of pancake* made frwn the flour of the seeds without 
experiencing a severe itching especially observed about the large joints. A peculiarity of 
thi* itching is that it occurs after the removing of the nothing and when first retiring 
at night. The eruption incident to and following this kci**ng takes the form of vesicle* 
which degenerate into dry, dark colored *cah*. Another symptom arising is a glutinous 
condition of otherwise natural feces, making expulsion qu s 'e difficult. Increased urinary 
discharge is also present in many cases. 
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2. Rntnex. L Dock 

Coarse herbs, with small, mostly green flowers, wh*rh arc crowded on gener- 
ally whorled, panicled racemes ; petioles partly sheath mg at base ; 6 sepals ; 3 
outer herbaceous, sometimes united at base, spreading -n fruit; 3 inner larger, 
slightly colored, enlarged after flowering and convergent on 3-angled achene, 
veined, often bearing a grain-like tubercle on the back; stamens 6; styles 3; 
stigmas tufted; embryo lying along one side of the albumen, slender, and 
slightly curved. 

It has been claimed by some that the seeds of P. Aretosella poison horses 
and sheep. 

Rumex oliisiHKus Wood. Pale Dock. 

A tall perennial from 2-6 feet high, glabrous with creel stem, simple or 
branched above; leaves ovate or oblong; lanceolate, long, acute, pale green, 
veins obscure; racemes spike like or somewhat interrupted below, spreading 
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in fruit; pedicels nodding, shorter than the fruting calyx; valves broadly ovate 
with a conspicuous ovoid tubercle. 

Distribution. Common throughout the northern part of the Unitec States. 

Rumex erispus L. Curled Dock 

A smooth perennial from 3-4 feet high; leaves with strongly wavy and 
curled margins, lanceolate and acute; in the lower leaves bases are somewhat 
truncate or inclined to be car-shaped; flowers collected in dense whorls, extended 
or prolonged into racemes, entirely leafless above, but below with small leaves; 
flower consists of 6 sepals, fruiting pedicels as long as the calyx wings; wings 
heart-shaped, crose dentate, each showing a tubercle; achcnr 3-angled, smooth. 

Poisonous properties. The docks contain rmmicin C |4 H 10 0 4 , which is a 
tasteless, golden-yellow substance, slightly soluble in hot wafer. It acts as a 
rubefacient and discutient and is used for destroying parasites of the skin. 

Ruiiicx has found a place in Pharmacopoca ami is also used in medical 
practise. It causes nausea, watery brown faeces, copious urination, a dry spas- 
modic cough, and perspiration. The Ranter orbieuhtus, Great Water Dock, 
according to Dr. Johnson, is tonic, astringent, and slightly laxative. 

Medical properties. It is used as a stimulant ami diuretic. 

3. Polygonum L. Smartwccd 

Annual or perennial herbs, occasionally woody; stem erect, climbing or 
floating; leaves alternate, entire, ochrcac cylindrical, often fringed; flowers 
mostly perfect, green white, pink, or purple; calyx 4-5 parted or cleft; airmens 
5-9, filaments filiform or dilated to the base; style 2 or 3 parted oi cleft; 
achcne lenticular or 3-ar.glcd, rarely 4-angled; endosperm prrsent. Abmit 200 
species of wide distribution. The P. linctorium of China furnishes th» Chinese 
indigo. The Saghalen knotweed (P. sackalinettse) was widely advertised as 
n forage plant a few years ago and is used in Japan and Manchuria as wo use 
asparagus. The prince’s feather fP. orifUloU) is cultivated for ornamental 
purposes. The tanweed (P. Muhlenbergii). smartwccd (P. Persicaria), knot- 
grass (P. tivuu/are) and black bindweed (P. Convolvulus) are troublesome 
The Pennsylvania persicaria (P. pennsyhvnieum) is a valuable honey plant and 
its seed is a common impurity in clover. 

Polygonum Persicaria L. Lady's Thumb 

A nearly smooth and glabrous annual from 12-18 inches high; leaves lanceo- 
late or linear, marked with a lunar blotch near the middle, acuminate ochrcac 
somewhat bristly; ciliatc spikes ovoid or oblong, erect; stamens mostly 6; 
style 2-3 parted; achcne lenticular. 

Distribution. Across the continent in mcist places; naturalized from Eur- 
ope. 

Poisonous properties. None of the species is relished by stoek; the P. 
acre and P. Hydropiper are very acrid and produce gastro-enteritis and ery- 
thema. like that caused by buckwheat. The following species produce simi- 
lar troubles. 

Polygonum acre H.B.K. Water Smartweed 

A nearly smooth perennial; stems rooting at the decumbent base; leaves 
linear-lanceolate; ochrcac strigose, fringed with long bristles; spikes erect. 
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paniclcd; flowers whitish or flesh colored; stamen 8; achenes 3-angled or 4- 
angled, smooth and shining. 

Distribution. Common southward from Missouri to Louisiana, Texas and 
Mexico. 




Fig. 300. Ijdio’ Thumb (Polygonum Par tit aria). 

Common in moiit places. (Charlotte M. Kinf.) 

Polygonum hydropiperoides Michx. Wild Water Pepper 

A smooth, branching perennial, slightly or not at all acrid; 1-3 feet high; 
the narrow sheaths hairy, leaves narrowly lanceolate or oblong-lanceolate; 
spikes erect, slender, sometimes filiform; flowers small, flesh colored, or nearly 
white; stamens 8, style 3-parted to below the middle; achene 3-anglcd, ovoid 
or oblong, smooth and shining. 

Distribution. In swamps or wet soils across the continent from New 
Brunswick to California, Florida and Mexico. 

Polygonum Hydro piper L. Smartweed. Water Pepper 

Smooth, erect annual. 1-2 feet high; stem often reddish; leaves linear- 
lanceolate. or lanceolate; spikes, nodding, usually short or interrupted; flowers 
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Fi*. JOI. Water IVpt«> {Pelft—w m Hyifv- 
b**r). Tioubl none to (Alter Koch- 

Mein.) 

mostly greenish; stamens 4 or sometimes 6; ochrcae cylindrical, fringed with 
short bristles; style short, 2-3 parted; achcne lenticular or 3-anglcd, dull, 
granular. 

Poisonous properties. This species and the door yard knot weed (P. ovi- 
culare ) arc said to be troublesome to sheep 

CENTROSPERMAE 

Herbs mostly with perfect flowers; calyx present; corolla, when present, 
polypetalous ; ovary superior; perisperm present; embryo coiled, curled or an- 
nular; fruit not an achenc. Generally fleshy plants, many found in saline soils. 
It includes the families Chenopodiaceae, Amarauthaceae, Nyctaginaceoe, Phy- 
tolaccaceae, Caryophyllaceae, Portulaeaceoe and others. The last named contains 
the garden pussley ( Portulaea oleracea ), the moss pink ( P. grandiflora), and 
the bitter root (Lezvisia rtdiema). The iamily Aisoaeeae also of this order, 
contains the New Zealand spinach ( Tetragonia ex pans a), and the icc plant 
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( Mesembryanlhemum crystallinum). The family Basellaccae another of this 
same order contains the Madeira vine ( Boussingaultia baselioides ) commonly 
cultivated. The seeds of some species arc edible. 

Families of Cenlrospertnae 

Fruit an utricle. 

Flowers bractless or occasionally with bracts. 

Sepals green or greenish Chenopodiaceae. 

Flowers hracted. 

Sepals generally with scarious bracts Anuiranthaceai' 

Fruit fleshy, a berry Phylolaceaceae. 

Fruit indurated into a nut-like pericarp, base of calyx constricted. .Nyctoginnceae. 

Fruit a capsule, dehiscent by teeth or valves. 

Sepals 5 or 4, distinct or united Caryophyllaceoe. 

Chknofomacca e Goosefoot Family 

Annuals or perennials, frequently succulent herbs, or rarely shrubs; alter- 
nate leaves without stipules; flowers small; greenish; petals absent; calyx free, 
stamens as many as the lobes of the calyx or fewer and inserted opposite them 
on their base; ovary I -celled; fruit a 1 -seeded, thin utricle or rarely an achene; 
endosperm mealy or wanting; embryo coiled. 

About 500 species of wide distribution, common in arid regions. Some of 
the economic plants of this family are sugar beet (Bela vulgaris), a maritime 
plant of Europe, and spinach (Spinaeia olcraeea ) from the orient. The licet 
is one of the most important plants of the family, being largely cultivated in 
Europe as a source of cane sugar although as late as 1800, its use in that capac- 
ity was of little extent. It is also an important plant for stock food and for 
human food. Spinach is used extensively for greens but, in Utah, is somewhat 
of A weed. The Australian saltbushes are well known forage plants. Indigo 
is derived from A. horiensis, a native of Tartary. The strawberry blite (Chen- 
opodium eapilalum ) is cultivated in Europe for its leaves. The shrubby salt- 
wort (Suaeda frvilicoja) is burned in the south of Europe for Rarilla. The 
Russian thistle (Salsolo Kali. var. lenuifotia ) is used in much the same way. 
The Spanish wormseed (S. H'ebbii) contains an oil much like that found in 
Chenopodium ambrosioides. The tumble-weed (Cyelolomo alnplicifolium) is 
common on the plains. The white sage (Eurolia eeraloides) is an excellent 
forage plant of the west. 

Poisonous properties. The use of the beet leaves for fodder has some- 
times caused bloat. It has been known for some time that the feeding of roots 
to animals causes the formation of renal cakuli. These calculi consist of a com- 
bination of uric and phosphoric acid with lime. An experiment conducted by 
Prof. W. J. Kennedy and Mr. E. J. Robbins at the Iowa Experiment Station 
in cooperation with Prof. L. G. Michael indicated that sugar beets fed to rams 
will produce renal calculi. Prof. Michael says* in regard to the effect of man- 
gels and sugar beets on the kidney: 

Both root* *eem to affect the kidney similarly. 

A small calculus was foi-nd n one kidney of Bam VI. Thi* ram was fed *uj»r 
beets. The membrane about the cakufos and extending down into the urethra «*» 
pigmented, a decided black. 

•Biennial Rept. Iowa State College of Agriculture and Mechanic Arts 23:142. 
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Pi«. 202. Salt Rink (rffrfpfer rae/areny). A 
common plant of saline soil in the west. (U. S. 
Dept, of Agrl.) 



In the kidney of Ram III the tame kind of pigmentation occurred a* in Ram VI. 
Ram III was fed Mangel*. Nocalculu* w*. present. 

Miss S. Hartzcll, who investigated the chemistry, reports as follows: 

A poat mortem examination of several valuable animal* which the Experiment Station 
loot showed that renal calculi were present. This resulted in the metabolism experiment 
which wa* conducted by the Animal Husbandry Section in co-operation with the Chemical 
Section of the Experiment Station. 

Thu* far 42 ram* have been u*ed in the e*perirarnt. of which II were fed bay and 
corn; 9 were fed hay, corn and ensilage; II were fed hay. corn and mangels; II were 
fed hay, corn and sugar beet*. In the cate of those which were fed hay and corn, and 
also of those which were fed bay. corn and ensilage, the bladder* and kidneys were normal 
while the resulta were the reverse in the case of these which were fed sugar beet* or 
mangels along with the bay and corn. Tbe sugar beet* and mangels had the same effect 
The kidney* were larger than normal, the gall bladders were distended, the bladders wer* 
enlarged, often very much so. and in several cases thr heart was enlarged. The kidneys 
in all cases were of a pale color. Three animals died during the experiment. The bladder 
of one was highly inflamed while in the other two the bladders contained calculi which 
were too large to pass thru the urethra. The kidney* of two of the animal* were broken 




426 



MANUAL OF POISONOUS PLANTS 



down while the third was much enlarged, and calculi were present. In one of the animals 
which was slaughtered the following conditions existed: bladder enlarged; ulcerated between 

ureters; kidney surface mottled; kidneys enlarged; cortex discolored; calyces full of 
calculi; gall bladder much enlarged; other organs normal. 

According to Grcshoff the leaf of Kochia scoparia contains saponin, as do 
the seeds of this species and of K. arenaria A species of Atriplex native to 
China causes a skin disease known as “atriplicimus.” 



Genera of Chtnopodiaceae 

A spiny shrub 2. Sarcobatus. 

Fleshy herbs. 

Embryo coiled into a spiral; calyx horizontally winged 3. Salsola. 
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Seed with utricle; embryo coiled; calyx not horizontally winged 

1. Chenopodium. 

Chenopodium L. Pigweed. Goosefoot. Lamb's quarter 

Annual or perennial herbs usually covered with a white mealy substance; 
flowers inconspicuous, in sessile, small clusters, collected in spikes or panicles, 
perfect; calyx 5-, rarely 4-parted or lobcd; stamens generally 5; styles 2, rarely 
3; ovary 1 -celled, becoming a 1 -seeded, thin utricle; embryo coiled around the 
mealy endosperm. 

A small genus of about 60 species of wide distribution in saline soil, around 
dwellings and in manured soil. Several species like the common pigweed (C. 
album), the Australian spinach (C. auricomum), and the English Good King 
Henry (C. Bonus-Henrieus). are used as a substitute for spinach. The quinoa 
(C. Quinoa) is an annual, native to Peru, which produces its flowers in dense, 
erect panicles. It is cultivated in Chili and Peru for its seeds, which are said 
to be very strengthening. It was the principal meal food of the Peruvians be- 




Fig. 204. Good King-Den ry {Chenopodium 
Bcnus-Htnricus). Used as a substitute for 
spinach. (From The American Agriculturist) 
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fore the conquest by Spain. An oil is obtained from the wormseed (C. a ih~ 
brosioides). Several species of the genus like Ckeno podium album and C. hy- 
bridurn are weedy. 

Chenopodium Botrys L. Jerusalem Oak 

A more or less glandular, pubescent, aromatic annual; leaves with slender 
petioles, oblong, obtuse, sinuate, pinnatifid, flowers in leafless racemes; calyx 
2-3 parted, dry in fruit, only partially enclosed. 

Distribution. Naturalized from tropical America. Common in eastern North 
America to Oregon. 

Chenopodium ambrosioides L. Mexican Tea. Wormseed 

A smooth annual; leaves slightly petioled, aromatic, oblong, lanceolate, 
toothed or nearly entire; flowers in spikes, leafy or intermixed with leaves; 
calyx 2-3 parted; fruit dry, enclosed by the calyx. 

Distribution. Naturalized from tropical America. Common in eastern North 
America to California. The fruit is officinal in the t’. S. Pharmocopocia. 

Chenopodium ambrosioides L var. authelminlitum (L) Gray. Wormseed 

An annual or perennial weed, glandular pubescent; leaves lanceolate, or 
ovate-lanceolate, acuminate at the apex and narrowed at the base, the lower 




Fix. 205. Wonotccd {Chen tedium am- 
IfMMH). Fruit cftcinal. <Frocn Darling- 
ton** Wrcda and Useful Plant*.) 
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laciniate pinnatifid; flowers in spikes without bracts, or the lower spikes leafy 
bracted. 

Distribltion. Naturalized from Europe in waste places, from Massachusetts 
to Ontario and from Wisconsin to Mexico. 

Poisonous properties. Several species of the genus contain volatile oils. 
The C. ambrosioides, var. contains the volatile oil of wormseed. This oil has 
a peculiar, strong, offensive odor and a pungent disagreeable, but aromatic 
taste. It is said to contain chenopodin, C^H^NO,. In the case of a man 
who took about one half an ounce of a soluble oil of wormseed, Dr. Mills- 
paugh says that the symptoms were those from a narcotic, acrid poison, af- 
fecting the brain, spinal cord and stomach. The patient was insensible, con- 
vulsed and foamed at the mouth. In another case a man who had taken a con- 
siderable quantity displayed hilarity and made futile attempts at talking like a 
drunken man. Death followed later. C. mexicanum contains saponin. 

2. Sarcobatus Nees. Grease-wood 

An erect, branched shrub with spiny branches; leaves alternate; linear, 
fleshy ; flowers dioecious or monoecious ; the staminate in terminal dusters with- 
out a calyx ; the pistillate solitary in the axils with compressed calyx, ndnate to 
the base of the papillose stigmas; in fruit a membranous horizontal wing; seed 
vertical; embryo green, coiled into a flat spiral. Spedes 1. 




Fi*. 206. Grease wood (Sareabotut Mar 
imiliana). A plant grow in* in alla’.ine soils 
in the Western United States. Poisonous to 

infury. ^U. A*tU mrch * mc * 1 
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Sarcobahts Moximiliani Nccs, Torr. Grease-wood 

A glabrous perennial with succulent foliage and spiny branches. Wood 
hard. 

Distribution. In dry, alkaline soil from western Nebraska to New Mexico, 
Nevada, and Montana; most abundant west of the front Rockies. 

Poisonous properties. Prof. Chesnut says: 

A correspondent in New Mexico slates that on one occasion he counted as many as 
one hundred sheep that had been killed by ealirg tke leaves ot this plant. It is claimed 
that costs ore not affected by eating it at any lime and that sheep can eat it quite freely 
in winter. Death is perhaps doe more to the bloating effect than to any poisonous tub- 
etancc which the plant contain* 

It might he noted also in this connection that the sharp spines on llie plant 
often inllict serious injuries to persons who come in contact with it and also to 
animals, setting up inflammation and causing the formation of pus. It is lined 
as a forage plant. 

3. Solsola I. Saltwort 

llushy branched herbs, succulent when young, but rigid at maturity; leaves 
terete, prickly-pointed and sessile; flowers sessile and axillary; calyx 5-parted, 
persistent, enclosing the depressed fruit, the divisions horizontal, winged on the 
back, enclosing the utricle; stamens 5; ovary depressed ; style 2; embryo coiled 
in a conical spiral. About 40 species of wide distribution, saline soils. 

Salsola Kali L-. var. tenui folio G. T. W. Meyer. Russian Thistle 

An herbaceous, smooth or slightly pubescent annual, diffusely branched 
from tlsc base: from lyi to 3 feet high, spherical in the mature form; leaves 
fleshy, alternate, succulent, linear, subtcrctc. 1-2 inches long, pointed in the 
older specimens; upper leaves in the mature plant persistent, each subtending 
2 leaf-like bracts and a flower; stem and branches red; apetalous flowers soli- 
tary and sessile; calyx consisting of 5 persistent lobes, enclosing the dry fruit 
which is usually rose colored, about 1-12 of an inch long; 5 stamens, nearly as 
long as the calyx; pistils simple with 2 slender styles producing a single ob- 
ronk.il depressed seed, dull gray or green, without albumen; embryo spirally 
coiled. The plant flowers in July or August. 

Distribution. Common from Minnesota to Kansas, west across the con- 
tinent, Illinois and Kansas to New Jersey. 

Injurious properties. The Russian thistle not only clogs the harvesters 
and harrow, injures horses legs so that boots have to be put on them but is 
equally disagreeable to come in contact with, to nun. On this point, Prof. 
Dewey says: 

The (harp K'< r ** on the plants not only irritate and worry both bertea and men, 
bnt otter, by breaking tinder the akin. canae fettering tore, on the boraeV leg*, to that 
in many localities it baa been found aoccwnty to protect them with high boota or 
■egging*. In handling grain or ffax. in the proeeaae* of hauling ar.d threshing, the »harp 
spines cauae considerable irritation and cooaequent lost of time. 

Akakaxthackak. Amaranth Family 

Herbs, or in some cases, shrubs; leaves simple, mostly entire: flowers small, 
green or white with bractlcts. usually in terminal spikes or heads; petals none; 
calyx herbaceous or membranous. 2-5 parted; segments distinct or united; 
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Pi*. 207. Rmsian ThiMlc (Sabol* Kali. v»r. lanmifoHa). C»u*c« 
mechanical injuries «o man and stock. (Charlotte M. King.) 



stamens 1-5, mostly opposite the calyx-segments; ovary 1-cellcd; ovules solitary; 
fruit an utricle; circumscissile, irregular or indehisccnt; seed generally smooth; 
endosperm usually copious and mealy. About 425 species in tropical countries 
mostly. Several like Ctlosia cristata are cultivated for ornamental purposes and 
several are weedy. Among the latter are the tumble-weed (/ Imoranihus graeci- 
SQtis ) , pig- weed (A. retroflexus), and prostrate pig-weed ( A . blitoides). The 
leaves of several species arc used as food. 

Amaranthus (Tourn.) L. Pig-weed. Tumble-weed. 

Annual, branching or erect herbs, smooth or pubescent leaves, simple ; small 
flowers, monoecious, dioecious, or polygamous, green or purplish, generally with 
3 bractlcts ; in spikes or axillary clusters; sepals 3-5, distinct; stamens 2-5; 
styles 2-3; fruit oblong, utricle. About 50 species of wide distribution, mostly 
of southern states. 
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Amarantftus retroflexus L Pig- weed. Red Root 

Roughish, slightly pubescent, annual with stout stems 2-4 feet high; leaves 
ovate or rhombic ovate; upper lanceolate, acute or acuminate at apex; flowers 
in dense spikes; bractlets about twice as long as the 5 scarious mucronate-tipped 
sepals ; stamens 5 ; seed black. 

Distribution. Naturalized from tropical America; found throughout the 
United States, especially on waste ground far northward. Also naturalized in 
Europe. 

Amaranthus hybridus L Slender Pig- weed 

Similar to the preceding but with darker green or purple foliage; stem 
more slender, erect; leaves ovate or rhombic ovate, smaller than the. preceding; 




Pi*. 209. Prostrate Pigweed (Amanmllmt blifidti). 
bloat. (Charlotte M. Kir*.) 



A common weed. May cauar 



spikes linear-cylindrical, forming dense terminal panicles ; bracts subulate, twice 
ns long as the acute or cuspidate sepals; stamens 5; utricle hut slightly wrinkled. 

Distribution. Species naturalized from tropical America but rare or local 
in places; common southward. 

Amaranthus sfinosus L. Spiny Amaranth 

Stout, branched stem, leaves ovate, rhombic-ovatc or lanceolate, acute at 
both ends with a pair of rigid stipular spines; sepals mucronate-tippcd 1 -nerved; 
utricle scarcely circumscissile. 

Distribution. In waste or cultivated ground as far north as Massachusetts, 
Illinois and common in Missouri and Southward. Naturalized from tropical 
America. 

Poisonous properties. The spiny amaranth sometimes produces mechanical 
injuries. Mr. O’Gara calls attention to the injurious properties of the first 
species in Nebraska. He says that it doubtless causes a great deal of trouble in 
some parts of that state. Mr. C. C. Palmer near North Platte lost 5 head of 
cattle in his pasture. In all cases they were very much bloated and a post- 
mortem examination revealed a good deal of pig-weed in the stomachs. The 
animals in question had been accustomed to prairie grass pasture and broke into 
a field containing considerable oi this pig-weed, some Russian Thistle and 
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Fig. 209. Pigweed tAmamnthmi rthnAttut I. 
cm*! o( bloat in cattle. (From Darlington’* 
'ecd* and Lttful Plant*.) 




Fig. 210. Spiny Aiarantli (Amor- 
itathui if-inintu). Sometime* produce* 
mechanical iniurie*. (From Darlington’* 
Weed* and U*ctul Tlanti.) 



lamb's quarter. After the death of the animals the fence was replaced and no 
further trouble was noticed. An experiment with animals carried on by Mr. 
O’Gara proved negative. Many families in the vicinity of North Platte regard 
the weed as a bad bloater, by some considered as serious as green clover and 
alfalfa. 

Phytoi^ccackac. Poke weed Family 

Generally herbs, a few tropical species, trees or shrubs; leaves alternate, 
entire, without stipules; flowers regular, perfect, polygamous or monoecious; 
calyx petal-like, of 4 or 5 sepals, or 4-5-partcd ; stamens 5-30 alternate with the 
segments of the calyx or with the sepals, of the same number or more numerous ; 
ovary* several-celled ; ovules solitary. 
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A small family of about 85 species, mostly tropical. The juice of the berries 
of the Umbra tree ( Phytolacca dioica ) of South America, now naturalized in 
Europe and other warm countries, is used to color wines. Other plants of the 
family, like bloodberry are frequently cultivated. The latter produces small 
spikes of white flowers, followed by red berries. Strong drastic substances 
occur in P. littoralis and Anisomeria drastic a, natives of Chili. P. abyssinico, 
ViUamilla peruviona and our native pokeberry contain saponin and red color- 
ing matter. 

Phytolacca (Toum.) I„ Pokcweed 

Tall, stout, perennial herbs with large petioled leaves; flowers borne in 
racemes; calyx of 5 petal-like sepals; stamens 5-30, ovary of 5-12 carpels united 
to form a ring, 5-12 celled, with a single seed in each cell; embryo around the 
endosperm. 

Phytolacca dtcandro L Pokewced, Garget 

A tall, glabrous, perennial herb, 6-9 feet tall, with strong odor; large poison- 
ous root; leaves oblong-lanceolate, acute, or acuminate; flowers perfect; calyx 
white; stamens 10, shorter than the sepals; ovary green, 10-celled; berry dark 
purple, filled with crimson juice. 

Poisonous properties. The young shoots of this plant may be boiled and 
eaten, the acrid property being dissipated in boiling. The leaves arc eaten by 
the natives of the island of Guam. A tincture of the plant is used for rheu- 
matism. The root is alterative, emetic, cathartic, and narcotic. Prof. Ches- 
nut, in speaking of its poisonous nature, says: 




V i*. 211. Pokcweed (PkyfoUcce decamdra'). The 
root of the plant » eery potaonous. (C M. King.) 



Most instances of poisoning arise from an overdose when the plant has been used as 
r medicine, but there are also accidental cases due to eating of the root, which has been 
variously mistaken for that of the parsnip, artichoke and horseradish. A few fatal cases 
of poisonoing of children have been attributed to the fruit, bat whether death was really 
due to the seed or the pulp is somewhat uncertain. The evidence is chiefly againat the 
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seed, f or It is known to contain a poisonous substance. Pokeweed is a violent but slow- 
acting emetic, vomiting beginning only after about two hours. It also effects the nerve* 
and muscles, producing retching, spasms, severe purging and sometime* convulsions. Death 
is frequently due to the paralysis of the respiratory organs. 

Dr. Guttcnbcrg makes a similar report in regard to effects of poisoning by 
pokeweed, adding that death often is a result. 

The roots of pokeweed arc often mistaken for other fleshy roots, such as 
horse-radish. The leaves, as has been said, arc harmless when boiled, somewhat 
resembling spinach, but the root is very poisonous. The poke root was used 
by the Indians in medecine. Dr. Millspaugh, who values the plant not only as 
an emetic, but also as an efficient remedy, says : 

In certain forma of rheumatism, the root with ls»d was found to be an excellent 
ointment as a cure for many forma of akin disease*; psoriasis, eczema, capitis, and tinea 
circinata, also in syphilitic ulcers. 

Dr. Millspaugh says: 

The fresh root, gathered late in autumn or early in spring, is chopped and pounded 
to a pulp and weighed. Two porta by weight of alcohol are taken, and after thoroughly 
mixing the pulp with one-sixth part of it. the rest of the alcohol is added. After having 
stirred the whole, pour it into a well stoppered bottle, and let it stand eight day* in it 
dark, cool place. The tincture is then separated by decanting, atraining, and filtering, 

Thua prepared it haa a light straw-color by transmitted light, at first a stinging, soon 
followed by a decided bitter taste, and a very slight acid reaction. 

He adds: 

I noted in my readings several years ago that the berries had been used for pica by 
frugal houicwivea, and often since have half determined to try poke-berry pastry; dis- 
cretion has, however, always overrulid valor, and the laurh-thougbt-of pic is still unmade 
and uneaten. The young shoots, however, make an excellent substitute for asparagus, 
and I much prefer them, if gathered early and disrriminatrly. 

The acrid alkaloid phytolacein, according to Dr. Edmond Preston, occurs 
in the root of this plant; also phytolaccic arid and an amorphous yellowish 
brown, transparent substance, very soluble in water and alcohol. Nagi reports 
a toxic substance phytolaccotoxin C M H — O r The berries have been used for 
coloring, hut this is not entirely successful, because no mordant will fix the 
color. The juice of the berry is a delicate test for acids when lime water is 
added to it. 

Dr. Johnson says: 

All jwru of the plant poaaeaa acrid and totr.ewlut narcotic properties. The juice 
of the freah plant, or a atrong decoction Of the root, applied locally, may strongly irritate 
the akin, especially if tender or abraded. Taken internally it causes nausea, vomiting, 
and purging, and. in overdooes, acro-narcotic poisoning. It has been employed with more 
or Irsa aatisfactory results in a great variety of cutaneous affections, and in rheumatism, 
especially when chronic or of a syphilitic origin There is little doubt that, in view 
of the uncertainty which at present exists regarding it, this plaut would well repay 
further careful experimentation. 

Nagi reports that phytolaceotoxin resembles picro toxin and ricutoxin. A 
glucosidc has also been found in common poke: saponin also occurs. 

Caryophyuaccae. Pink Family 

Herbs with opposite entire leaves, frequently swollen at the nodes; flowers 
perfect or rarely dioecious ; sepals 4 or 5. persistent separate or united with the 
calyx tube; petals of equal number; styles 2-5, or rarely united into 1; ovary 
usually 1-celled, occasionally 3-5-celled; ovules attached to a central column; 
seeds several or many: small coiled or curved embryo, with a mealy albumen. 

A large family of about 70 genera and 1500 species, widely distributed, 
most abundant in the northern hemisphere. Many of the plants of this family 
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FI*. 211a. 

Fi». 2 1 la. Flower* of Soapwort or Bouncing Belly fSofonana officinalis), Caly*. Corolla. 
>tnmrns anil rutil. (L. M. Kmc)* 



arc cultivated for ornamental purposes. Of these we may mention the hardy 
pink ( Dion thus barbatus) and carnation (D. Caryo fifty I his). The spurrey (Sper- 
gula arvensis) is occasionally cultivated as a forage plant in Europe and some- 
times in this country, but is a weed of grain fields in Europe. A few species 
like Saponaria officinalis and the catchlly are medicinal. A red dye is obtained 
from a species of Coccus found on Selcranthus pertussis, The leaves of Parony- 
chia argent f<t are used as a substitute for tea. The stitchwort (/f/jtW crass- 
ifolia) of Europe and some parts of the United States is poisonous to horses. 
The European sandwort (/ irenaria serpylli folia) common eastward in sandy 
waste places is said to cause salivation in horses. Several species of the family 
like Saponaria officinalis, Cypsophila Strut hium of Spain, /Igroslemma, Lychnis, 
and Hcrniaria contain saponin. 

Genera of Caryophyliaccae 
Sepals united into a tube or cup. 

Calyx ovoid or sub-cylindrical, 5 .muled ; not prominently nerved . . 5. Saponaria. 



Calyx 5-toothcd, prominently nerved. 

Styles 3 2. Silcne. 

Styles 5 or 4, alternate with petals 3. Lychnis. 

Styles 5 or 4, opposite petals, silky plants 4. Agro&tcmma. 

Styles 2 1. Cypsophila. 

Sepals distinct 6. Stellaria. 



1. Cypsophila L. Gvpsophyl 

Glabrous and glaucous herbs; leaves narrow; flowers small, in paniculate, 
axillary clusters; calyx cylindrical, 5-toothcd, 5-ncrvcd without bractlets ; petals 
5 claws, narrow; stamens 10; styles 2. About 50 species native to Europe; 2 
species introduced to North America. 

Cypsophila paniculata L. Tall Gypsophyl 



A glabrous or pubescent perennial, from a simple fusiform root; leaves 
lanceolate, narrowed at the base; flowers in paniclcd cymes; calyx campanulatc; 
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segments with scarious margins; petals white or pink, slightly emarginate, larger 
than the calyx. 

Distribution. Native to Europe and Asia. From Manitoba to Nebraska. 

Poisonous properties. Used in medicine as a detergent. An allied G. Stru- 
thium contains Sapotoxin and the glucoside saponin. It is an acrid poison. 

2. Silent L. Catchfly 

Herbs with pink or white flowers, solitary or borne in cymes; calyx more 
or less inflated and five-toothed; petals 5, narrow and clawed; stamens 10; 
styles 3, rarely 4 or 5; ovary 1-celled or incompletely 2- to 4-cellcd; pod 1-celled, 
dehiscent by 6, apical teeth; seeds roughened. 

About 250 species of wide distribution. Several like sweet William (.S'. 
Armcria) are cultivated for ornamental purposes. The starry campion (,?. Stel- 
la ta) of our prairies and thickets might well be cultivated more than it is. 

Silene lalifolia (Mill.) Britten &• Rendle. Bladder Campion 



A branched perennial, a foot or more high, with opposite glaucus ovate 
lanceolate leaves; flowers in loose cymose panicles; calyx bladdery, inflated; 
petals 2-cleft, white: seed roughened. 




Fig. 212. Deptford Pink <Di- 
anthus Armeria). Frequently 
cultivated for ornamental pur- 
pose. (Charlotte M. King.) 
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Distribution. Native to Europe. Common in fields and along roadsides ' 
from New England to Illinois and Iowa. 

Silent anlirrhina L. Sleepy Catchfly 

A puberulent annual with glutinous nodes and slender stem; lower leaves 
.ipatulate or oblanceolate, petioled ; upper leaves linear to subulate ; flowers small 
in cymose panicles ; calyx not inflated, but expanded by the opening pod, ovoid ; 
petals pink, obcordate, minutely crowned, seeds small, roughened. 

Distribution. Common in sandy fields, gravelly soils, and in waste places 
from New England and Florida to Mexico, north to British Columbia, and east 
lo Ontario. 

Silent not tif loro L. Night-flowering Catchfly 



A viscid hairy annual, from 1-3 feet high; lower leaves obovatc or oblance- 
olatc; the upper sessile and lanceolate; flowers few, in a loose panicle, white or 




S PERM ATOPH Y TA — CARY OPH YLLACE A E 



439 



pinkish, fragrant, opening at night, calyx tube elongated and enlarged by the 
ripening pod ; petals 2-cleft and crowned ; seeds small blackish, roughened, kidney 
shaped. 

Distribution. Native to Europe. Common in waste places from New Bruns- 
wick to Florida, Kansas and Iowa to Manitoba. 

Poisonous properties. According to Stebler and Schroter, the leaves of 
Silene latifolia arc eaten by stock and it is regarded as of some value for for- 
age purposes; but Prof. SchafTner, in his ‘‘Poisonous and Other Injurious Plants 
of Ohio," suggests that the sleepy catchfly may be poisonous. 

3. Lychnis (Toum.) L. Campion 

Erect herbs, with ovoid tubular oblong or inflated calyx 5-toothed, 10-nerved, 
occasionally with leaf-like lobes; petals 5, or rarely 4; styles 5, rarely 4, alternate 
with the often appendaged petals; seeds numerous, globular or kidney-shaped 
pod opening by as many, or twice as many valves. A small genus of about 40 
species native to the cooler regious. Several species cultivated for ornamental 
purposes. The scarlet lychnis (L. chatcedonica ) is frequently cultivated in old 
gardens. 

Lychnis Flos-cuculi L. Ragged robin 

A downy, branching, pubescent annual, or viscid above, from 2-3 feet high ; 
leaves lanceolate or linear lanceolate; flowers in loose panicles, red, bluish, or 
whitish; calyx glabrous, short, petals cleft into 4 lobes; capsule globose. 

Poisonous properties. It contains a form of saponin called lychnidin. 

Lychnis dioica L. Evening Lychnis 

Biennial, usually dioecious, viscid, pubescent; leaves ovate-oblong or ovate- 
lanceolate; flowers few, loosely paniculate, white or pinkish, opening at evening; 
calyx tubular, becoming swollen with the ripening fruit; styles 5. 

Distribution. Native to Europe, common in eastern and middle states. In 
the West it is not uncommon in clover fields, where it is introduced with clover 
seed. 

4. Agrostemm: Linn. Corn Cockle 

Calyx ovoid, 10-ribbed; teeth elongated, longer than petals; stamens 10; 
styles 5, opposite tmappendaged petals; leaves linear. Tall annual or biennial 
plant. 

Agrostemmo Githago L. Corn Cockle 

A hairy annual weed; leaves linear-lanceolate, acute or long-acuminate; 
flowers perfect, long-pcduncled. calyx lobes long, linear, surpassing the purple 
red petals, capsules 1 -celted; large with numerous large seeds which are rough- 
ened and black. 

Distribution. This plant is widely distributed from Nova Scotia to Quebec, 
south from New England to the southern states, and westward and northward, 
generally in wheat growing regions. Difficulty in screening wheat by ordinary 
methods has caused this weed to be generally scattered in wheat growing regions. 
These screenings are much used in feeding stock in some places. The farmer 
often sows cockle with his wheat. 
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Pi#. 217. Corn cockic (Agroitemma Gith- 

ago). «. »pr*y« •bowiti* flower* and iced 
capauu, onelnird natural me; b, aeed, nat- 
***• *•'. •»«!, four llroei natural aiac. 
(V. S. Dept. Agr.) 

Poisonous properties. According to Kruskal. the seeds contain githagin 
^(CirHj|O n ). The ripe dried seeds arc broken into a coarse powder and used 
in medicine. Dr. Millspaugh gives the proportions as follows: “Five parts by 
weight of alcohol are poured upon the powder, and the whole allowed to stand 
eight days in a well stoppered bottle in a dark cool place, shaking thoroughly 
twice a day.” The tincture is somewhat acrid. The seeds of the cockic arc 
frequently used to adulterate cheaper grades of flour in Europe. Dr. Millspaugh 
gives a case in which death followed where two !4'4 or. lots of wheat flour 
containing respectively 30% and 45% of these seeds were fed to two calves. 
This amount of cockle caused severe cramps of the stomach within an hour, 
followed by diarrhoea and finally death. Where ducks and geese ate the seeds, 
death followed when sufficient was taken, and the post-mortem showed inflamma- 
tion of the bowels. Prof. Pierce states that this is especially true when the 
seeds are crushed. A large amount of screenings are sold for chicken feed, 
and frequently complaints are made of poison, or at least that chickens will not 
eat the screenings. 

In describing symptoms indicative of poisoning by corn cockle, which, Dr. 
Allen says, place the seeds among the cerebro-spinal irritants, he agrees es- 
sentially with Dr. Chcsnut. 
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Dr. Chesnut says: 

The poisonous constituent, i op on in, is a non-crystalline powder, rery freely soluble 
in water, and possessing a sharp, burning taste. It has no odor, but when inhaled in the 
smallest quantity it produces violent sneering. When briskly shaken with water it froths 
like soap. The polaon is found in nearly all pans of the plant, but mainly in the kernel 
of the teed. Cases of poisoning have been noted among all sorts of poultry and household 
animals, but are rarely due to any portion of the plant as found growing in the field. 
The poisoning is generally produced by a poor grade of flour made from wheat containing 
cockle seeds. Machinery is uaed to remove these seeds from the wheat, but the diflkulty 
of separating them is so great that the result is not entirely accomplished. The quantity 
remaining determines the grade of flour in this psrticular regard. It sometimes amounts 
to 30 or 40 per cent, but ibis quality ia sent out only by ignorant or unscrupulous dealers 
or is intended for consumption by animals only. Flour containing a smaller amount has 
often been made into bread and eaten, sometimes with fatal results, the baking not always 
being sufficient to decompose the poison. The effect may be acute, or. if a small quantity 
of the meal is eaten regularly, it may be chronic. In the latter case it is sometimes 
known as a disease under the name of "githagism." The genera! symptoms of scute 
poisoning are the following: Intense irritation of the whole digestive tract, vomiting, 

headache, nausea, diarrhoea, hot shir, difficult locomotion, and depressed breathing. Coma 
is sometimes present, and may be followed by death. Chronic poisoning has nof been 
closely studied in man. but experiments upon animals show chronic diarrhoea and gradual 
depression, the animal losing vigor in breathing and in muscular movements until death 
ensues. The action ia antagonised by the use of digitalin, or of the simple extract of 
digitalis (DigfMNt purpura) a dangerous poison, which should be given only by a physician. 

The more prominent symptoms as recorded by Eriedberger and Frdhner 
arc, briefly, colic, vomiting, slavering, paralysis, stupor, hyperaemia of brain 
and spinal cord. 

Dr. Chesnut also adds : 

Corn cockle meal Is easily detected in second and third class flour by the presence 
of the black, roughened scalee of the seed coat. These are aure to occur If the flour has 
not been well bolted. Its presence is otherwise detected by tho peculiar odor produced 
when the meal ia moistened and by chemical tests with iodine. Wheat containing corn cockle 
seeds should be rejected for planting. 

It has been asserted in Europe that com cocldc is injurious in flour and 
bread stuffs. Dr. Chesnut says: 

A person rating 1200 grains of bread made from flour containing only one-half per 
cent of corn cockle seed would consume six grains of cockle seed. sn amount which the 
author believes beyond a doubt to be poiaottous in its effects. 

The poison in corn cockle is sapotoxin C 1T II Jt 0 1B and ia partially decom- 
posed while baking, but nevertheless some of it remains and the use of flour 
which contains corn cockle should he forbidden. It lias long been suspected of 
being poisonous. Mr. John Smith in his Domestic Botany, says: 

It being difficult to separate the seed* from the grain, the value of the latter ia 
deteriorated, and the flour U rendered unwholesome. 

5. Saponaria Linn. Soapworl 

Calyx ovoid to sub-cylindrical, 5-toothed, obscurely nerved, terete or 5- 
angled, smooth; stamens 10; styles 2; pod I-celled. or sometimes 2-4-valvcd, and 
4-toothed to apex. Coarse annual or perennial with mucilaginous juice, hence 
common name of soapwort because of the property of forming a lather with 
water. 

Saponaria officinalis L. Bouncing Bet 

Perennial herbs with large flowers in cymosc clusters; calyx narrowly ovoid 
or oblong, five toothed; petals clawed or unappendaged, stamens 10, styles 2, 
pod 1 -celled or incompletely 2 to 4-celled and 4- toothed at the apex. About 
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40 species in Europe, Asia, and Northern Africa. Saponaria officinalis is fre- 
quently cultivated in old gardens. The mucilaginous juice forms a lather with 
water and is valuable for taking grease spots out of wollen cloth. 

Saponaria Vaccaria L, Cow herb 

A glabrous annual from 1-2 feet high with opposite ovate lanceolate leaves; 
flowers in corymbed cymes ; calyx 5-angled, enlarged and angled in fruit ; petals 
pale red. Cow herb is another important constituent of "cockle" in wheat 
screenings, and like the preceding weed has been largely spread by means of 
wheat culture. 

Distribution. Common in Europe; found in wheat fields of the cast and as 
far west as Missouri, Kansas, the Rocky Mountain region, and Pacific Coast, 
and wheat regions of the northwest. 

According to Sohn, it contains the substance saponin, C M H M 0 |a a neutral 
sharp, amorphous substance, having a burning taste and producing a violent 
sensation. The toxic substance is partially removed by baking. 




Fi*. 21*. Ilrmncin* Betty 
ISotonorto oMeinalU). A 
branch with flower*. The 
double flowered form la aome- 
timr* cultivated for orna- 
mental purpose*. (Charlotte 
M. Kin*.) 



6. Stellar ia L Chickweed 

Tufted herbs with white flowers in cymose clusters; sepals 4-5, deeply 2- 
cleft, sometimes none; stamens free, 10 or fewer; styles 3, rarely 4 or 5; capsule 
ovoid 1 -celled, several to many seeded. 

Stellaria media (L.) Cyrill. Common Chickweed 

A nearly smooth annual or winter annual, decumbent or ascending; leaves 
ovate or oval, the lower on hairy petioles; flowers white in terminal leafy 
cymes or solitary in the axils; sepals oblong, longer than the 2-parted petals; 
stamens 2-10. 
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Distribution. A weed in waste places, lawns and fields, very troublesome in 
lawns. Naturalized from Europe. Extends from New England and Canada 
across the continent. 

Poisonous properties. The seeds of common chickwecd arc used as food 
for cage-birds and are also readily eaten by chickens, but, according to Mr. Wm. 
Carruthers, they cause disorder to the digestive system when eaten by lambs in 
large quantities. 




Pig. 220. Chickweed {StrlUrim media). Seed* Mid to be 
injurious. (Charlotte M. King.) 



RANALES 

Herbs, shrubs or trees; calyx usually of separate sepals; corolla usually 
present and of separate petals; ovary or ovaries superior, free from the calyx; 
carpels 1-many; stamens mostly hypogynous and more numerous than the sepals. 
Contains the families .Vy mphoeaeeae. Ccrotophyllaceae, Katmuculoceae, Berber- 
idaceae, Menispertnaceae, Magnoliaceoe, Calycantkaccoc. Anonaceae, Myristica- 
ctae, and lauractae. The Nymphoeaceac are aquatic perennial herbs. The 
rhizome of water chinquapin {Nelumbo luteo ) of the Mississippi Valley and 
introduced into Massachusetts by the Indians, was used for food. The sacred 
bean or lily (jV. nuci/era ) cultivated for ornamental purposes produces an edible 
seed and rhizome rich in starch. The pods of wokas ( Nymphaeo polysepala) arc 
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used as food by the Indians in the northwest. The blue flowered Nymphaea 
slellala of tropical Africa and the Egyptian lotus (.V. Lotus ) are frequently 
cultivated, as are the Victoria regia of the Amazon region and Euryale ferox of 
eastern Asia. The water lilies ( Castalia odorata and C. tuberosa ) are pretty 
water plants of North America. The family Ceratophyllaceae contains the 
water-weed (Ceratophylluw demersum) of North America, troublesome also in 
Europe. The family Myristicaceae contains the nutmeg ( Myristica fragrans) 
of which mace is the aril ; the oil contains myristicin. Prof. Cushny in an ad- 
dress before the Royal Society of Medicine in London, referring to Nutmeg 
poisoning, says that the symptoms are drowsiness, stupor, and diplopia (‘seeing 
double'). Delirium is frequently present, and sometimes the first symptom is 
burning pain in the stomach, with anxiety or giddiness. The symptoms generally 
resemble those resulting from Cannabis indica (hashish). One fatal case oc- 




Fi*. 221. Yellow W..*r Lily (S'ymphaea foly 
lefltla). <VV. S. Pu-igrcn.) 



curred in a boy who had eaten two nutmegs. From experimental work Prof. 
Cushny has come to the conclusion that the symptoms are to be attributed to 
the action of the oil of nutmeg on the central nervous system. This is de- 
pressed; but there arc some signs of stimulation in the form of restlessness, 
slight convulsive movements, and tremor. The oil has also a marked local ir- 
ritant action, whether given by the mouth or hypodermically. Several other 
species like M. succedonea and M. fatua, arc used by the natives where these 
plants arc indigenous. 

Families of Ranales 

Stamens numerous sepals distinct, petals absent or present. 

Receptacle hollow enclosing the numerous pistils and achenes; leaves 
opposite 5 Calycanthaceae 
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Receptacle not hollow; flowers generally perfect. 

Fruits cohering over each other, cone-like Magnoliaceae 

Fruits not cohering over each other, separate. 

Anthers not opening by uplifted valves, pistils usually more than 1. 

Sepals 3; petals 6; shrubs or trees Anonaceae 

Sepals 3-15; petals when present about as many. .Ranunculaceae 
Anthers opening by uplifted valves except Podophyllum; pistil 

1 Gerberidaceae 

Dioecious climbing vines; simple leaves Menispermaceae 

Stamens 9-12 in several series; anthers opening by uplifted valves; petals ab- 
sent Lauraceae 

Ranukculaccac. Crowfoot Family 

Herbs or a few woody plants with acrid juice; flowers polypetalous or apctal- 
ous, regular or irregular; calyx free, often colored like the corolla; sepals 
3-15; petals 3-15 or absent,stamcns numerous; pistils few or numerous, distinct; 
fruit a dry pod. berries or achene seed-like; embryo minute, albumen present 

A rather large, widely distributed family of plants many of which like 
aconite, larkspur, and marsh marigold, are poisonous. Many, such as virgin's 
bower ( Clematis tnrginiana) , C. Jockmanni and other species, arc cultivated 
for ornamental purposes; the C. Jockmanni being especially desirable. The 
columbines, like the European columbine ( Aquilegia vulgaris), the Rocky Moun- 
tain columbine (//. caeeulea), and our eastern columbine A. canadensis), the 
paeonics ( Patonia officinalis and P. Moutan), and the larkspurs ( Delphinium ) 
are also cultivated for ornamental purposes, the most familiar of the latter 
being the garden annual, Delphinium ConsoHda. Several perennial species of 
Delphinium are also very showy. The seeds of stavesacrc (D. Staphisagrio), 
native to southern Europe and the Levant, contain an alkaloid delphinin 
C^H^NO, which is a powerful and acrid poison. 

Piigtlla is said to contain an alkaloid, nigellin; ,V. damascena contains the 
alkaloid damascenin C f H n NO,. In 1R72, a German chemist found an alkaloid 
in Jsopyrum thalictroides, the so-called isopyrin C Jt H n NO s . Thalictrum ma- 
crocarpum contains the alkaloid Ihaliclrin. Aquilegia is said to be free from 
alkaloids. 

Glucosides have also been found in some of the members of this family, 
as adonidin in Adonis amurensis. 

The European Adonis aestivalis and A. vernalis are recorded as poisonous 
by Lehmann. The black cohosh (Cimicifugo racemosa) is also somewhat acrid. 

Many of the plants of the family contain ortewenin C tn H k 0 4 and some are 
used for medicinal purposes. 

Among these are aconite (Aconitum Rapdlus). crocus. Pasquc flower, pul- 
satilla Anemone patens var. IVolfgangiana (Bess) Koch, and yellow puccoon 
(Hydrastis canadensis). The black roots of black hellebore (Hclleborus niger) 
are used in medicine, as a purgative, being poisonous in overdoses. The tuber- 
ous roots of one of the crowfoots (Ranunculus Picaria) resemble grains of wheat 
and arc sometimes boiled and eaten but they have a sharp acrid taste and arc 
known to produce blisters. The water crowfoot (R. aquatilis var. capilhceus) 
is apparently harmless and is used as forage in England and on the Continent. 
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Fi«. 222. EoioffiB Colaobint (Jfmltg* xmlgorii). Flowrrinc 
hrenrk; flowrr; loniitudtn*: tMtioa of &omn: |h«)I and »Un»rr>*. (After 
Paiuet.) 



According to GreshofT CUm.tlis Fremont*: C. integrifoha; C. lanitflinosa; 
C. onentalis; C. f>scudo-flammula contain HCN. He also states that saponin 
is of widespread occurrence in this genus and that he found it in the leaves of 
C. Pitchcri, and C. recta and in the leaves of TrolHtu pumilus, and T. chmensis. 

Genera of Ranunculaceae 



Flowers regular. 

Sepals 3-20 apetalous. 

Achencs tailed 5 Clematis 

Achenes not tailed 4 Anemone 

Fruit a follicle; sepals yellow 1 Caltha 

Flowers solitary; sepals 3 9 Hydrastis 

Petals and sepals present. 

Petals 5, yellow or white 6 Ranunculus 

Petals small, tubular 2-lipped 2 Hellehorus 

Petals small, stamen-like 8 Actaca 
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Flowers irregular. 

Upper sepal spurred; petals 4 7 Delphinium 

Upper sepal hooded 3 Aconitum 



1- Caltha L Marsh Marigold 



Herbs with heart-shaped or kidney-form leaves; flowers yellow, white or 
pink; sepals large, 5-9, petal-like; petals none; stamens numerous; pistils 5-10; 
styles nearly wanting; pods follicles, spreading, many seeded; marsh plants of 
temperate and colder regions. About 8 species; 3 species native to Eastern North 
America, and l species common in the Rocky Mountains at high altitudes. 




Pin. 22S. II lack Hellebore (Itelh- 
berm* miffs). Kntir« plant. The root* 
contain a purgative auhitancc that it 
poUenout ir ovrr-<toiea. (From Vr«|tie'a 
Trait* dc llotaniqur.) 



Caltha palustris L Marsh Marigold 

A stout, glabrous perennial with a hollow stem from 1-2 feet high; the 
basal leaves on long petioles, leaves reniform; upper leaves shorter, pctioled 
and sessile; flowers with yellow sepals. 

Occurs in swamps and meadows. 

Poisonous properties. The marsh marigold or cowslip is regarded as poison- 
ous in Europe. In this country, however, it is frequently used as a pot herb. 
The flower buds are sometimes pickled. Coville says : 

By many it is considered superior to any other plant used in this way. There is 
no doubt that boiling; dissipate* the active principles found in the plant. 

Steblcr and Schrbtcr say that it is poisonous in a green state, and Rusby 
states that when fed with hay it produces diarrhoea and stoppage of the 
flow of milk. According to Lloyd, it contains a small quantity of an acrid 
substance identical with the acrid oil oi Ranunculus. Cattle and sheep refuse 
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to eat the plant. Marsh marigold is known to contain an alkaloid which is said to 
be identical with nicotin but it has not been isolated. 

Dr. Millspaugh in speaking of the uses of this plant, states that it is exten- 
sively gathered in early spring and cooked for greens, making one of our most 
excellent pot-herbs. Rafinesque asserts that cattle browsing upon it die in con- 
sequence of an inflammation of the stomach produced by it. According to Freid- 
berger and Frohner it causes haematuria. 

2. Helleborus L. Hellebore 

Erect perennial herbs, with large, paimately divided leaves; flowers large, 
white, greenish or yellowish; sepals 5, petal-like; petals small, tubular; stamens 
numerous; carpels generally few; fruit several -seeded follicles. A small genus 
of about 10 species, natives of Europe and Western Asia. 

• • Hellfborus viridis L. Green Hellebore 

Basal leaves smooth, consisting of 7-11 oblong, acute, shnrply-serratc seg- 
ments; flowers large. 

Distribution. In waste places from Long Island to Penn, and W. Va. 

Poisonous properties. Black Hellebore is said to be a drastic purgative 
when used for domestic animals. The plant contains the glucosidcs, helleborin 
C,H 10 O, which is a highly narcotic, powerful poison, helleborein C iT H |# 0 |# 
which is slightly acid and heleboretin C^H^O,. 

The symptoms from poisoning are: Stupor followed by death with spasms. 
If. foelidus is also poisonous. 

3. /I coni turn L. Aconite 

Perennial herbs with paimately lobed or divided leaves; flowers large, 
irregular, showy, paniculate or racemose; sepals 5, irregular, pctal-likc, the 
upper helmet-shaped or hooded, prolonged into a spur; petals 2, small, con- 
cealed under helmet, spurred, 3 lower absent or very minute; pistils 3-5 forming 
follicles, several seeded. 

About 60 species. Native of the North Temperate regions. One species, 
the A. Naptllus, used in medicine, is the source of aconite. One western species 
is poisonous to live stock. 

None of the species of this genus is weedy in Eastern North America. 
The three species, A. nmeboraccnse Gray. A. uncinasum L. and A. re cl i no turn 
Gray, occur in Eastern North America but are very local. None of these seems 
to be very poisonous, hut the roots of A. unnnatum arc bitter, even in a dry 
state. The exotic A. Lycoctonum and A. Fisiheri arc employed to kill wild 
animals. 

Aconite is derived from the European Aconitum Napellus which produces 
not only poisonous stem and leaves, but also a very poisonous tuberous root 
which is from 2-4 inches long and sometimes an inch thick. The Indian aconite 
is obtained from Aconitum jerox, a plant growing from 3-6 feet high and bear- 
ing large dull-blue flowers; it is found in the Alpine regions of the Himalayas, 
and is used as an arrow poison. Among other equally poisonous species 
mentioned by Fliickigcr and Hanbury, is A. uncinatum growing in Eastern 
North America. They also state that the root of another species of Aconitum, 
A. heterophyllum. with large flowers of dull yellow, and purple, or blue, is poison- 
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ous. This root contains the chemical substance alisin C M H gl N0 8 , an intensely 
bitter alkaloid. The European aconite contains aconilin C |g HNO I2 , pseudo 
aconilin C ae H 4ft NO I1 , and oconin H t# C J- NO, | . The North American species 
A. septentrionale contains, according to Roscndal, the following alkaloids: 
lappakonilin, C„H 4t N t O,, a crystallized form; septentrionalin C^H^NjO*. and 

synoktonin C M H B# N a 0 lt . 

Rlyth who has collected records of poisoning in Europe by aconite states 
that there have been two cases of murder, seven suicidal, seventy-seven more or 
less accidental; six were from the action of the alkaloid, ten from the root, 
and in two cases, children ate the flower, in one case, the leaves of the plant 
were cooked and eaten by mistake, in seven cases, the tincture was mistaken 
•for brandy, sherry or liquor, in the remainder of the cases the tincture, the lini- 
ment or the extract was used. The Indian species are much used, especially A. 
ferox, which is applied to poison stock and arrows, the latter to destroy the wild 
animals. It is a common practice to mix a decoction of the root with water or 
food. 

Dunstan and Anderson • summarize the alkaloids obtained from Aconitum 
as follows: — “The first, a toxic group, of which the type is ordinary aconilin, 
contains alkaloids which arc diacyl esters of a series of poly-hydric bases con- 
taining four methoxyl groups, the aconincs." 

"The members of this group are : — 

Aconilin from Aconitum napeilus. 

Japaconitin from Aconitum dcinorrhysum. 

Bikhaconilin from Aconitum jpicotus. 

Indaconitin from Aconitum ehasmanthum." 

These are all highly poisonous. 

The second group is the alisin group which contains atisin from A. hetcro- 
phylium and palmalin from A. palmatum. These arc non-poisonous alkaloids. 

Aconitum columbionum Nutt. Western Aconite 

An erect, stout perennial. 3-6 feet high, more or less pubescent above, with 
short, spreading or viscid hairs; divisions of the leaves broadly cuneatc and 
toothed, lobed; flowers purple or white, in a loose terminal raceme; hood vari- 
able in breadth and length of beak. 

Distribution. Crows at an altitude of 5000-10,000 feet in low grounds, 
near brooks and springs, from Montana, Wyoming and Colorado to the Sierras. 

Poisonous properties. The chief effect of aconite results from its in- 
fluence over the heart and blood vessels. It decreases the force and frequency 
of the cardiac pulsations. After long continued use, aconite affects the nervous 
system causing the loss of sensation; bodily temperature is also reduced after 
medicinal uses of the drug. Dr. Winslow, in his Veterinary Materia Medic* 
and Therapeutics, speaking of its toxicology says: 

The minimum fatal dose of aconite it about Ji. for the horse; gr. xx. for medium siied 
dogs; and gr. v.-vl. for cat*. The smallest fatal dose recorded in nan ii a teaspoonful of 
tincture of aconite, equivalent to about gr. xxx. of the crude drug. The minimum lethal 
quantity of aconilin is gr. 1/10 for man. and about the fame for eats. For dog* it is from 
gr. V* to gr. y,. The writer has found that call will live from fifteen minute* to half ao 
hour after receiving the smaller deadly dose s under the skin, but large doses produce death 
immediately by paralysing the heart. Large therapeutic doses cause, in horses, restlessness, 
pawing the ground, shaking of the head, champing of the jaw*, increased secretion of sali- 
vary mucus, and attempts at swallowing, probably owing to the peculiar sense of irritation 



•Trans. Jour. Chem. Soc. 1905: 1650. See Blyth Pomona: Their Effects and Detection. 
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Pig. 22V Aconite (Ac outturn Columbian- 
•*«). a, flowering plant; b. seed capsule — 
both one-third natural lire. A poisonous plant 
of the Western U. S. <U. S. Dept Agr.) 




Fig. 22*. Western aconite 
(Aeouilum uncinalum). A poison- 
ous plant in Kastern North Amer- 
ka. from Pennsylvania to Iowa. 
(Ada Hayden.) 



produced hy the drug in the throat. Nausea and retching are observed in all animals, while 
vomiting occurs in dogs and eats. The pulse and respiration are weakened and generally 
retarded. After lethal doses these symptoms are intensified. We observe violent retching, 
frequent and difficult attacks of swallowing, ejection of frothy mucus from the mouth, in 
horses copious sweating; pulse first weak and infrequent. later rapid, running and almost 
Imperceptible; respiration slow, interrupted, and shallow, and reduction of temperature. 
Death is preceded hy muscular twitching*, in the horse, and loss of strength so thst the 
subject falls and is unable to rise; or in the case of cats and rabbits, the animals jump 
vertically into the air, topple over backwards and go into convulsions, lying helpless on tbclr 
side. The labial muscles are retracted and the lips drawn hark, showing the teeth covered 
with foam. The face is anxious, the eyeballs are retracted or protruded, and the pupils 
more commonly dilated. Death takes place usually from asphyxia, occasionally from syn- 
cope. The post mortem appearances are simply those resulting from asphyxia. 

The western aconite is bitter and retains its bitterness even on drying. 
It also benumbs, according to Lloyd, just as docs the European aconite. The 
Lloyds quote Prof. Power in asserting that it contains some alkaloids, one 
probably aconitin, and several other poisonous principles. According to Dr. 
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Bartholow of Jefferson Medical College, it is a paralyzer of mobility, but does 
not impair the contractility of muscles or the irritability of the motor nerves. 
Death is caused by paralysis of respiration, the heart continuing its action some 
time after respiration has ceased. The Aconitum ,\'apel!us, affects the heart 
in opposite ways. Prof. Chesnut says in regard to the poison of this plant: 

All of the parts of the west American aconite are poisonous, hut the seeds and roota 
are the most dangerous. The active principle is not well known, but chemical and phya- 
iological experiment* point to the existence of one or more alkaloids which resemble 
aconitln. The effect of the poison is characteristic. There it first a tingling sensation on 
the end of the tongue which gives rise shortly to a burning sensation, and is rapidly 
followed by a very pronounced tense of constriction in tbe threat. The choking thus pro- 
duced is made the more alarming by the retarding effect which the poison ha* upon the res- 
piration. The tingling and prickling over the entire body is also characteristic. Besides 
these symptoms, there are generally severe headache, abdominal paint, confused vision, 
vomiting, and diarrhoea. Delirium h usually absent. Death ensura from a stoppage of the 
respiration in from one to eight hours. 

Mr. R, Schimpfky, in his Important Poisonous Plants of Germany, makes this 
statement upon the authority of a physician: He tried the nectar of the 
European aconite by chewing the flower. After chewing a little while, the same 
was thrown away and an hour later, he felt upon the end of the tongue, a dull 
pain as though he had burned it. This sensation remained for three days. 
In Europe it is not unusual to mix the leaves of this with other salad plants. 
Frequently the plant is cultivated to be used in destroying insects. 

Dr. Chesnut says: 

No specific antidote is reeogniied. but physicians have used atrnpin, or digitalis and 
nitrite of amyl, with good el! ecu. The ordinary cmnic« and stimulant* must he given. 
Artificial respiration should be maintained for a couple of hours, if necessary, and a re- 
cumbent position must be maintained throughout the treatment. 

Aconitum unciiuitum I,. Wild Monkshood 

Plant smooth; stem slender ami somewhat reclined; root thickened; 
leaves 3-5 lobed, pctioled, lobes ovate-lanceolate, with coarse teeth; large blue 
or pale flowers with erect helmet ; found in rich shady woods along streams. 

Distribution. Eastern North America extending into Iowa. 

Poisonous properties. Contains the same active principle as the other 
species of aconite. 

4. Anemone 

Erect perennial herbs; root leaves lobed. divided or dissected; stem leaves 
forming an involucre cither remote or near the flower; sepals few or many, 
4-20 pctal-likc; or in one section, petals stamen -like ; stamens numerous; pistils 
numerous; aclietie pointed or tailed, flattened; single seeded. About 80 species 
in temperate regions. Several as Pulsatilla arc medicinal. 

Anemone patens L. var. Wolfgangiana (Bess.) Koch 

A perennial herb, with radical leaves, appearing after the bluish or purplish 
flowers have blossomed, villous with king silky hairs; flowers erect, coming from 
a simple stem, which is naked except for the involucre ; petals wanting, or abor- 
tive, stamcn-likc; sepals pctal-likc, about \yi inches long; leaves tcrnatcly di- 
vided with the lateral divisions 2-parted; stamens numerous; pistils numerous 
in a head with long, hairy styles, in fruit forming feathery tails. 
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Distribution. Illinois and Nebraska, Wisconsin, Minnesota, Missouri, N. W. 
Territory, Rocky Mountains to Texas, British Columbia. Known as the pasque 
or sand flower, but very commonly and incorrectly called the crocus. 

Poisonous properties. A very poisonous plant The allied European Anem- 
one Puisatilla is also regarded as poisonous. The different parts of the plant 
are extremely acrid and when applied to the skin cause irritation and vesi- 
cation. The acridity of the plant is due to the presence of a crystalline sub- 
stance called anemonin C, t H,0 4 which when heated with acids, forms anemonic 
acid C |0 H ia O # . Lloyd states: 

All parti of frcab Anemone fattni are acrid and ve ry irritating. Dr. W. II. Miller 
inform* Ul that hit hand* have been very badly bliitered. in consequence of the juice har- 
ing spattered over them while pressing the plant. The vapor* evolved from the frrah juice 
are of lueh an acrid nature ai to have inflamed the eyei. and have closed them temporarily. 
For tbia reason, persons refuse to work with the fresh herb, and botanists have been 
known to severely irritate their hands simply from contact with the recent plant. 

The only demand for this plant is by Homeopathic physicians. AH portions s 
of the European Anemone patens are very acrid, but the dried plant is merely 
an astringent. The plant evidently contains a volatile acrid substance, which 
is given off when heat is applied. Our sand flower was one of the chief 
medical plants of the Indians of Minnesota. The plant is still used, when in 
a fresh condition by the Indian. Dr. Millspaugh gives the following method 
for preparing it: 

The whole, fresh, flowering plant is chopped and pounded to a pulp and weighed. 
Then two parta by weight of alcohol are lakeo, the pulp thoroughly mixed with one-sixth 




Fig. 227. European Anemone {Anemone 
Pulsatilla). A poisonous plant wkh acrid 
properties. (From Veaque’s Traitc de Bo*- 
anique.) 




Pasque Anemone 
>, var. Wolfeanf 
with well known 
(Charlotte M. 
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part of it, and the rest of the alcohol added. After thorough mixture, the whole is allowed 
to stand eight days in a well-stoppered bottle. The tincture thus prepared, after straining 
and filtering, should have a light, seal-brown color by transmitted light, an acrid astringent 
taste, and a decidedly acid reaction. 

Dr. White in his Dermatitis Venenata calls attention to the irritating por- 
perties of the common wind-flower A. quinquefolia. The species is widely 
distributed in woods in Eastern North America. He states that a large whole- 
sale dealer in medical plants regarded it as an externally corrosive poison. It 
is probable that other species of the genus are more or less acrid. Some of 
these plants like the white meadow wind-flower A. canadensis are probably 
looked upon with some suspicion. Dr. Johnson in his Manual of Medical 
Botany, makes this statement in regard to the common Wind-flower : 

Pulsatilla 1* an acrid irritant which, in large doors, has often produced serious and 
alarming effects. In safe medicinal doses, however, its effects tre by no means so well 
known. At various times and by numerous authors it has been highly praised as a remedy 
in diseases of the eye. in rheumatism, amenorrhoea. dismenorrhoea. etc. In thia country 
it has been employed chiefly by homeopathic practitioners, and usually in very minute 
doses. Many of the results claimed for it under such circumstances are at least doubtful. 
Certain It is that other practilioncra have not been able to confirm them. 

Anemone qninque folia L. Wind Flower 

A low smooth perennial with filiform rootstock, involucre or 3-pctioletl, 
trifoliolate, toothed leaves, sepals 4-7, ovate, white, pale blue or purple; carpels 
15-20 oblong with a hooked beak. 

Distribution. In woods from Nova Scotia to Georgia and the Rocky Moun- 
tains, also in Europe. 




Fig. 229. Wind flower (Anemone qui> ujue- 
folia). A well known plant with more or 
less tcrid properties. (Ada Hayden.) 
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Poisonous properties. Leaves, roots, and stems are acrid; same probities 
as in the Pasquc Flower. 

Anemone canadensis L. Meadow Anemone 

A hairy perennial from 1 ft. to 18 inches high; involcure 3-leaved bear- 
ins a Ions peduncle or a pair with a 2-leaved involucre at the middle; radical 
leaves long, pctioled, 5-7 parted or cleft; sepals white 6-9 lines long; head of 
fruit globose, achenes flat, tipped with stout style. 

Distribution. In low grounds, meadows, especially westward from Lab- 
rador to Saskatchewan, Colorado to Maryland and New England. 

Poisonous properties. All parts of the plants with acrid properties. 

5. Clematis 

Climbing vines or perennial herbs, more or less woody; leaves opposite, 
slender petioled, pinnately compound, lobed, or entire; sepals 4 or rarely more, 
petal-like; petals none; stamens numerous; ovaries free; the fruit an achene 
1 -seeded ; style long, persistent, plumose, silky, or occasionally naked. About 
100 species of wide distribution, abundant in temperate regions. The most com- 
mon species in Northern State* is the Clematis virginiana, in the South and 
Rocky Mountain*. C. ligustiei/olia ; and in the South, the C. Viorna, and C. 
Pitcheri. The European C. vitalba contains anemonol. 

Clematis Virginia na L. Virgin's Bower 

Perennial, climbing, with leaflets mostly broadly ovate, acute, cut low; 
flowers axillary, clusters panicled, polygamo-dioecious. white; the style persist- 
ent, plumose. The western C. Hgusticifolia is nearly like this species. 

Distribution. From Canada to Florida, and Kansas. Nebraska, northward. 
C. Hgusticifolia is common throughout the Rocky Mountains from Western 
Nebraska to the Pacific Coast. 

Clematis Pitcheri Torr. &• Gray 

Perennial herb with pinnately compound leaves, high upper leaves often 
simple; flowers large, solitary, on long peduncles; usually nodding calyx, bell- 
shaped; dull purplish sepals, with narrow and slightly margined recurved points; 
tails of the fruit naked or shortly villous. From Southern Indiana to Central 
Iowa, and Kansas and Texas. 

Poisonous properties. J. U. and C. G. Lloyd, in their Drugs and Medicines 
of North America, report the medical properties of several species of the genus 
Clematis as follows: 

It impart* a rank ta»l«. which, after prolonged chewing, bceome* acrid and irritating, 
although at fir«t it i« only disagreeable. 

Dr. Kusby also mentioned the poisonous character of the species of Cle- 
matis. In Cuba, one species of the genus is used in case of tooth-ache to 
blister the face, and this as well as another species is used in the same way for 
rheumatism. Dr. J. C. White refers to the European Clematis recta as produc- 
ing blisters and often ulcers, and causing the eyes to water and become inflamed 

An infusion of the plant in oil baa been used to cure the itch, and violent inflammation 
of the skin ha* been produced by friction with it. 
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Ft*. 231. I'lriutU, Virgin’* Rower (Clematis 
PiUhent. Tlir (Iwn *rr Hiall purnliah In color; 
lit* ptoM i* more or Icm acrid. (Ada Hayden.) 



6. Ranunulucus (Tourn.) L. Crowfoot Buttercup 

More or less acrid, annual or perennial, herh* with alternate, simple, lobed, 
divided, or dissected leaves; solitary or somewhat Corymbcc (lowers, yellow, 
white or red; sepals 5; petals 5 with a nectariferous pit or wale at the base; 
stamens numerous; pistils numerous; achcnes numerous in heads, generally 
flattened or pointed with an erect seed, tipped with the style. About 200 
species in temperate and colder regions. 

Ranunculus sceleratus L. Ditch Crowfoot 

A glabrous annual, I foot or more high, stem hollow; root leaves 3-lobed, 
rounded; stem leaves 3 parted, the lobes cut and toothed; upper leaves nearly 
entire; flowers pale yellow, petals but slightly longer than the calyx; stamens 
numerous; pistils numerous, in oblong and cylindrical heads. 

Distribution. Wet ditches in the Northern States; also in Europe. 

Poisonous nature. The plant is highly acrid, blistering the mouth and skin. 
In Europe it is used by beggars tor making sores. Other species with similar 
properties arc R. acris, R. bulbosus, and R. repens. 

Ranunculus septentrionalis. Pair. Creeping Crowfoot 

A low, hairy, or nearly smooth, glabrous perennial; ascending, or often 
producing long runners; leaves with 3-stalkcd divisions, the terminal one broadly 
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FI*. 212. Cursed Crowfoot (Ranmnmlui 
srtUroiui). Common in low BTound* Con- 
tain* no acrid poteon. (Ada Hayden.) 



wedge-shaped, 3-cleft or parted; flowers yellow, petals obovatc and larger than 
the sepals; stamens numerous; pistils numerous; style long and attenuate; 
fruit an achene. 

Distribution. Common in moist shady places in the northern states. 

Ranunculus acris L. Tall Crowfoot 

Hairy, perennial, with fibrous roots, from 2-3 feet high ; basal leaves tufted 
3-7 divided, divisions deft in narrow acute lobes; upper leaves short pctiolcd, 
3-parted ; petals much longer than the spreading calyx; head when in fruit 
globose. 

Distribution. Native to Europe, widely naturalized in the Northern States 
and Canada. 

Poisonous nature. Juice acrid, poison dissipated on drying. Symptoms pro- 
duced in animals are blistering, slavering, choking, vomiting, in some cases, 
followed by death resembling that from apoplexy. 

Ranunculus aborihms L Small Flowered Crowfoot 

Smooth, brAffting biennial from 6 inches to 2 feet high; root leaves 
round, heart-sffffWd or kidney shaped, crcnatc, or lobed; stem leaves sessile 
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or nearly so, divided into oblong linear lobes ; flowers small ; sepals 5. reflexed ; 
petals 5, yellow; head globose; carpels mucronatc with a minute curved beak. 

Distribution. In moist woods and meadows; a troublesome weed. New- 
foundland to Manitoba, Nebraska, Colorado and Florida. 



Poisonous properties. The leaves 
taste and cause blistering. 




Pig MJ. Iluttaceup (Rum 
•meuttu merit). 7 Sr ink* 
of this plant hu acrid prop 
rtlln. (Ado Hoyden.) 



of the plant have an acrid, peppery 




Pi* :S4. Small flowered 
Crowfoot (Rmimmcmlmt abor- 
in-mi). T hr leave* came blio- 
terin*. (Ada Hayden.) 



According to Doaincr. the oil of Ranunculuo act*, in warm blooded animal*, aa on 
acrid narcotic, producing, in imall dote*, stupor and slow respiration; in larger dose*, also, 
paralysis of the posterior and anterior ratremilie*. and. before death, convulsiona of the 
whole body. The acrid action as shown by a corrosive gastritis and by hyperaemka of the 
kidney*, more particularly of their cortical substance. Ams-m*m>'n causes similar symptoms, 
hut is followed by no convulsions, nor does it irritate sufccicntly to corrode the organs, 
at the oil doe.. 

Dr. Millspaugh mentions especially Ihc R. bulbosus as having a peculiarly 
powerful irritant action upon the skin, whether applied locally or internally. 

Murray states that a slice of the fresh root (bulb?) placed in conUct with the palmar 
surface of a finger brought on pain in two minute*; when taken off, the *kin wan found 
without flign* of extra circulation or irritation, and tbe itching and heat pasted away; in 
two hour* it nevertheless returned again, and in ten hour* a aenoci blister had formed, 
followed by a bad ulcer, which proved very dificull to heal. 
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Stcblcr and Schrotcr state that Ranunculus acris produces diarrhoea, abor- 
tion, and loss of flesh, and when eaten in large quantities, death ensues in a few 
hours. Dr. Johnson in his Mannual of Medical Botany of North America, 
says : 

The ranunculi are too acrid to render their internal use either desirable or safe. 
Most of them are avoided by domestic animals; one msy often see R. acris, far example, 
growing luxuriantly in pastures where almost every blade of grass is cropped close. Their 
acrid properties have, however, led to tbeir employment externally a* rubefacients or 
vesicants in cases where other and perhaps better agents were not at band, or were for 
any reason contra-indicated. As is well known, rases of idiosyncrasy occur in which 
cantharides are inadmissible on account of their effect upon the urinary organs. In some 
such cases ranureulus has been used sritta good effect. One of the faults of this agent is its 
extreme violence. The fresb plant, bruised and applied to the skin, may vesicate in on 
hour or hour and a half, and may possibly produce an ulcer not easy to heal. It is, 
therefore, far leas safe as a rubefacient than mustard, and. as a rule, much leaa desirable 
as a vesicant than cantharides. It has been employed to some extent in Huropeun countries 
as an external application in chronic rheumatism, neuralgia, etc., hut nrvrr sufficiently to 
have obtained a place in the pharmacopoeias. In this country it is used still less, and is 
little more than mentioned in works on materia medics. An interesting observation re- 
garding the possible effect of /?. acris on pregnant rows was reported to the author by his 
brother, Mr. P. M. Johnson. In a herd of rows pastured for years in succession in an 
old field thickly beset with tkis weed, abortion was frequent and troublesome. As soon, 
however, as this pasture was broken up and the herd moved to another part of the farm 
in which the plant did not grow, abortion disappeared. Now although, as stated above, 
domestic animals avoid this plant, yet when feeding where it is very abundant, they must 
occasionally swallow it accidentally; and though there it no positive proof that the abor- 
tions were due to the plant in question, the facts as stated are interesting and significant. 
It if at least possible that ranunculus exerts an influence upon the reproductive organs 
like that which it claimed by some for pulsatilla. 

Leave*, flower*, and item* of the Ranunculi have a peppery and pungent 
taste, when eaten, reminding one of mustard. According to Lloyd, boiling water 
dissipate* the acrid principle. 

Many other species of the genus Ranunculus such as R. Plommula, and R. 
arvensis arc acrid and poisonous, causing the formation of blister*. 

Delphinium Tourn 

Perennial or annual herbs of erect, branching habit, with racemose or 
paniculate showy flowers; leaves palmatcly lobed or divided; sepals 5, irregular, 
pctal-like, the upper one prolonged into a spur; petal* 2-4. irregular, the upper 
one spurred, and enclosed in the spur of the calyx ; stamens numerous ; pistil* 
1-5, forming follicles in fruit, many seeded. Species about GJ in the North 
temperate regions. 

Several species like Stavesaere (D. Slaphisagria) arc used in medicine, 
and many arc poisonous to live stock. Several species like the field larkspur ( D . 
ConsoUdo), the rocket larkspur (D. Ajacis), the great flowered larkspur (/). 
grandiflorum ) and blue larkspur ( D . elatum), arc ornamental. 

Delphinium Penardi Hath. Prairie Larkspur 

A perennial pubescent or hairy herb, more or less glandular above, from 
3-5 feet high; leaves 3-5-pnrtcd, the divisions 2 or 3 times eleft. the lobes linear; 
flowers in racemes; white, slightly tinged with blue; spur horizontal, straight 
or slightly curved upward; follicle pubescent, many seeded. This is closely 
related to D. azureum of more southern distribution, with light blue flowers and 
downy follicles. 
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Distribution. The Prairie Larkspur is common on sandy soil, gravelly 
knolls and prairies of Illinois and Wisconsin to Manitoba, Kansas and Arkan- 
sas. 

7. Delphinium Geyeri Greene 

A hairy perennial 1-2 feet high; leaves dull green, somewhat branched; 
flowers in dense racemes, azure blue. 

Distribution, Common on the high plains of Colorado to Montana. 




Hayden.) (Cfc«nut. U. S. Dept. Agr.) 

Delphinium Mentiesii DC 

Glabrous below, at least at the very base, pubescent above with spreading 
hairs, especially the inflorescence; leaves 5-paricd. divisions 2 to 3-cleft; flowers 
large, deep-blue, in a loosely few to many-flowered simple raceme; upper petals 
veined with purple; spur long and slender: ovaries somewhat tomentose. 

Distribution. Common from San Francisco, California, north to British 
Columbia, Idaho, Montana and Wyoming. 



462 



MANUAL OF POISONOUS PLANTS 



Poisonous properties. Chcsnut and Wilcox say:— 

Kxpenin«nU hare been made which show that at oat sta ge of growth the leaves of 
the spectra ( D . Menaieiu) may be safely eaten, to a certain extent, be sheep. Dr. S. B. 
Nelson, professor of veterinary science in the Washington Agricultural College, in an article 
entitled Feeding Wild Plants to Sheep, published by the Bureau of Animal Industry of 
this Department, showed that it is possible to feed as much as 24 pounds of the fresh 
leaves of D. Ununeiii to a sheep within a period of five days without causing any apparent 
ill effects. The stage of growth of ike larkspur was not sUted. but. judging from the other 
experiments described in the same report, it was probably in a well advanced flowering 
stage. 

In regard to the poisoning from this species, opinion seems to differ. Dr. 
Nelson states that Dr. Wilcox was in error in regard to the plant that he 
worked with at first. More than likely it was a D. bicolor, which is corroborated 
by the report. Under D. bicolor, mention is made of D. Mencicsii. However, 
it is more than likely there are certain stages in the development which arc more 
poisonous than others. Dr. S. B. Nelson from his experiments concludes as 
follows: 

The results obtained in these eight trials with />e/ybinm« Mtaaieni. the feeding of 
nino and one-half pounds of the bulbs. Meats and leaves of tltc immature plants to sheep 
No. 6. the feeding of nearly tvraty-6*e and six pounds of tbe plants gathered while in 
full bloom, to Nos. 2 and i r eaper l i vely, ar.d tbe hypodermic injections of the two extiacls 
into Nos. 4 and 5. certainly constitute evidence sufficiently convincing to justify the con- 
clusion that Dtlfhiaium .tf/nai/in is not poisonous to sleep and they may be allowed to 
gram where it grows even in abundance without fear of any loss from it. 

Dr. Nelton likewiae carried on an experiment wilh 1). simplex with limilnr 
results. 

Delphinium bicolor Nutt. Purple larkspur 

A smooth or somewhat pubescent, tuberous rooted, perennial; 1-2 feet 
high with a cluster of finely divided leaves; the lower orbicular in outline, all 
deeply cleft or parted; racemes few or several-flowered; flowers dark purple; 
sepals and spur y t to inch long; upper petals pair yellow, and white with 
blue veins, follicles smooth or minutely pubescent when young. 

Distribution. Common in dry ground. Eastern Oregon, and Washington, 
to Utah. British Columbia. Montana, and Colorado. Crows in elevation* from 
4000 or 5000 feet to 10.000 feet. 

Poisonous character. It is regarded as poisonous by stockmen. Experiments 
reported by Dr. Wilcox in the Montana Agricultural Experiment Station Bulle- 
tin show that an extract from less than one ounce of the dried leaves of this 
species was fatal to a yearling lamb. Chesnut and Wilcox report further experi- 
ments as follows: 

The following experiment* were rasde with ■ view of ascertaining whether the per- 
manganate of potash, which it wa* proposed to use in many cases of plant poisoning, 
could be used wilh satisfactory rerolls as a chemical antidote in case of this plant, and 
also of determining which part* of tbe plant were most toxic. During some season* the 
purple larkspur causes extensive poisoning of sheep and calve*. Cattle and borscs. on the 
other hand, seem to eat it less frequently than the tall larkspur. In tbe season of 1900 
conclusive evidence against this plant was obtained in only one locality. This was derived 
from two cases among calves in the FUtbead Valley. The calves were about 5 week* old, 
and at the time when tbe poisoning occurred, were running in a native pasture where the 
purple larkspur grew sparingly. The symptoms of poisoning in these two case* were sim- 
ilar to those already outlined from poisoning in tbe tall larkspur in cattle, with the ex- 
ception that a slight bloating was to be observed in the case of the calves. Tbe respiration 
and heart heat became exceedingly rapid as the symptoms of poisoning increased lo 
seventy. The body temperature was slightly lowered, and this was accompanied by pro- 
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fuse sweating. The increased perspiration may have been due in part to the violent 
spasms in which the animals finally died. Death occurred about four hours after the 
appearance of the first symptoms. No remedy was applied in these cases. 

Delphinium scopulorum Gray 

A glabrous or finely pubescent perennial with leafy stem 1-6 feet high from 
fascicled thick roots ; leaves numerous orbicular, 5-7, parted, lower cuneatc, 
and the upper consisting of narrow, cleft, and laciniate divisions; racemes 
many-flowered, sparingly pilose, flowers blue varying to white or pink on short 
erect pedicels; spur longer than sepals, lower petals deeply notched, and upper 
whitish, and a little shorter than the oblong sepals; follicles about half an inch 
long, erect, seeds small, with a loose coat. 

Delphinium occidentale Watson. Tall Larkspur 

A glandular pubescent perennial from 4-6 feet high; leaves deeply 3-5 
cleft, divisions broadly cuneate. somewhat 3-lobed; flowers numerous in a many- 
flowered sparingly-branched panicle; sepals spatulate, acuminate; dull or dark 
blue, very variable in size; seeds light colored, and somewhat spongy. 

Distribution. At higher altitudes from Colorado to Eastern Oregon, and 
N’evada. 

Delphinium Irolliifolium Gray. California Cow Poison, or Poisonous Larkspur 

A tall smooth perennial, 2-5 feet high, sparingly villous, hairy; leaves large, 
long, petiolcd, 5-7 lobed, lobes lacinatcly cleft and toothed with acuminate seg- 
ments; flowers large in loose racemes; color bright blue, I yi inches broad, 
spur as long as the sepals; sepals oblong-lanceolatc. acuminate, sparingly vil- 
lous, follicles smooth, 63 lines long, seeds turbinate. 

Distribution. Common along the Pacific Coast from British Columbia to 
California. 

Poisonous properties. Prof. Chcsnut says: "In Humboldt County, Cal., 
it is known as Cow Poison on account of its fatal effect on cattle. Its toxic 
character has been questioned. Perhaps it is not equally poisonous throughout 
all stages of its growth." 

Delphinium tricorne Michx 

A simple stout perennial 6 inchcs-2 feet high, with a cluster of roots; 
leaves slender, petiolcd, deeply 5-7-cleft, or divided; the divisions linear or ovate; 
flowers in loose racemes, blue, occasionally white or purple; spur slightly 
bent. Follicles tipped with a short beak. 

Distribution. In open rich woods or clay soil. Western Pennsylvania to 
Southeastern Iowa to Arkansas and Georgia. 

Poisonous properties. The Stavesacre ( Delphinium Staphisagria) of Italy 
and Greece to Asia Minor has long been used in medicine, having been 
known to the ancients. Pliny mentions the use of the powdered seeds for 
destroying vermin on the head. It is still largely used for destroying pcdiculi. 
The eclectic physicians use it for its specific action on the reproductive organs. 
The disease produced by Delphinium may be called delphinosis. 

According to Prof. Hills, Stavesacre and D. Consolida are used in the 
treatment of dropsy and spasmodic asthma. The effects produced arc due to 





y I*. 2S7. California Cow Poison {Dtlgkim.um 
Irollil/olhim), A ipccici common 'long the Pacific 
coayt, and laid to be faulty pobonoua to calilc. 
(Ada Hayden.) 



Fig. 23*. Tall Larlupur (Dtl- 
g/omum) of the Pacific 
Coaat region. It ii poiaunou*. 
(Cheinut. U. S. Dept. Agrl.). 



the alkaloid delphinin CjjHjjNO,, very poisonous with a bitter sharp taste. 
Three other alkaloids have been isolated, staphisagrin C 12 H fJ NO v bitter, the 
poisonous delphinoidin C 4B H g ,N 1 O ff and delphisin C Jf H,‘N s 6 4 , an extremely 
poisonous alkaloid, to which may be added the substance calcitripin. Dr. 
J. C. White in his Dermatitis Venenata states that acute dermatitis resembling 
eczema may appear from the use of stavesacrc seed. Delphinocurarin 
C«H M KO t . has been obtained from the root stock of several species of Del- 
phinium, D. bicolor contains 0.27 and D. scopuloruw, 1/3 per cent. 

In this country, it appears, from Mr. Cheney's observation, that D. con- 
solido is largely sold for the European plant. A tincture of the seed is often 
mixed with Lobelia inflate and sold as a parasiticide. The Stavesacrc seeds 
are still employed as in old times for the destruction of pcdiculi in human beings. 
For this purpose, they arc converted into powder and dusted among the hair. 
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Results of the experiments made by Dr. Crawford of the U. S. Dept, of 
Agr. show in 1905 in regard to larkspur poisoning. (The first batch of plants 
was collected April 26th, 1905). 

1 c. c. injected into a guinea pig (subcutaneously), weight 730 grams. 
Caused no disturbance. 

3 c. c. in guinea pig, no symptoms. 

6. c. c. in guinea pig, killed. 

6 c. c. injected into guinea pig. 285 grams, killed in 33 minutes. 

4 c. c. injected into guinea pig. 352 grams, no symptoms. 

Repeated : 

5 c. c. killed guinea pig weighing 1% grams. Died in 55 minutes. 

4 c. c. injected into guinea pig, 299 grams. No symptoms. 

Evidently lethal dose for this solution lay between 4 to 5 c. c. 

Second Stage. Cathcred May 16th. 1905 

Solution corresponding to 4 c. c. of No. 1 caused no symptoms in guinea 
pig weighing 445 grams, while 5.3 c. c. killed one of 350 grams, but death was 
delayed longer than with extract of first stage. 

Third Stage. Gathered in June, 1905 

Solution corresponding to 4 c. c. caused no symptoms in guinea pig weighing 
376 grams. 

5.3 c. c. caused no symptoms in guinea pig weighing 500 grains. 

6.6 c. c. caused no symptoms in guinea pig weighing 480 grams. 

Evidently a lethal dose is much higher and the plant loses much of its ac- 
tivity in development. 

This report is very conclusive in proving that the plant contains an active 
poison, and further in substantiating the claims of experienced observers that 
the plant loses much of its toxic properties as it approaches the flowering period. 

Seven and one-half grams of dried purple larkspur fed to each of three 
rabbits on April 20th. No results. 

Seven and one-half grams of fresh purple larkspur from same patch frd 
April 25th to each of three rabbits. Two showed slight uneasiness, and one was 
bloated a little. One, showing less effect than the others, had eaten but three 
and one-half grams. 

On May 1st a like quantity from the same patch was given to the same 
rabbits under similar conditions. Results, two died, and the other distressed. 

On June 15th. plants from the same source, being in full bloom, but the 
leaves and stems dry, were fed to rabbits. Although very hungry, they at first 
refused to eat, but later ate large quantities of it without any ill effects. The 
experiments with tall larkspur were equally as confusing. The fact that the 
plants at one period of growth gave negative results was no guaranty that they 
would not be dangerous at another. The tall larkspur growing luxuriantly on 
the college campus proved to be very active, physiologically, and furnished the 
best specimens for producing the physiological effects upon animals. In the 
experiments with antidotes this domesticated species was found to be very- 
poisonous while in bloom in the middle of August. 

Lloyd in Drugs and Medicines of North America, quotes from a letter from 
Win, C. Cusick, a botanist of the West, who states that in some places the D. 
decorum P. & Af. var. nevadense poisons cattle, but only in the early spring 
when they arc first turned on the crop. It is thought by cattle men that the 
cattle pull the plants up by the roots and eat them, which really causes the 
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poisoning- Many die. but most recover. Prof. Chesnut. in his Principal Poison 
ous Plants of the United States, says: 

The percentage ol fetal ease* in cattle which have eaten this and other larkspurs 
■s said to he snail. A rough estimate by a <att>man places it at about 20 per cent for 
one species of tlx group, when the aoinals are not properly trratrd. and 5 per cent other- 
wise. This is probably a low estimate, however, for in a case of poisoning from D. Men- 
tifiii that occurred in Montana in May. 1897. and was reported by Dr. E. V. Wilcox, 
nearly 600 sheep were affected. 2S0 of which died. 

Dr. Wilcox says in regard to D. glaucmm: 

The tall larkspur appears not to be eaten by sheep. All cases of poisoning from this 
plan! observed in Montana during this year and previous years have Wen among cattle. 
As already indicated, sheep are not driven to the mountain ranges until about the middle 
of July, and at thia season the tall larkspur is altogether too large and coarse for their 
consumption. It is well known, on the other hand, that cattle will feed on much coarser 
forage tban sheep, and at the same time they are allowed to run on the high ranges in 
the early aprlng. In Montana the light green tufta of leave* of the tall larkspur first 
become conspicuous about the last of April or the first of May. and the Howera begin to 
open about the middle of June. Thia feci is significant for the icason that light falls 
of snow often occur in the larkspur belt as fete as the fast week in June, and, since there is 
then no other verdure in sight, the uncovered portion of tlx larkspur is in a high degree 
tempting to stock, all Ike more because it is succulent. The dargrr is increased by the 
fact that at the lime of snow fells cattle seek ike shelter of creeks where the larkspur is 
more abundant and most advanced in growth. At Ibis period, moreover, the leaves are. 
as we can testify from personal observation, very bitter, and they are probably then more 
poisonous than at any other stage of growth. The older ones, as is also the case with 
the blue larkspur, are not so bstter. The plant is recognized by rattlrmrn at daugrrous 
to cattle from May until about the middle of June Mr. Vard Cockrell informs us llut 
on his range in the lower basin of the fellatio it to the sole duly of one msn during this 
period to keep his rattle anay Irons the broken mountainous regions where this larkspur 
abounds. 

The symptom! arc described as follows: 

In general, the animals affected manifest symptoms similar to those produced by overdoses of 
aconite. The first signs of poisoning are usually a general stiffness and Irregularity of gait. There 
is often a pronounced straddling of the hind legs in walking. These sy rapt bins increase 
In severity until locomotion becomes difficult or impossible, and the animal finally falls to 
the ground. It usually fella and gets on its feet again a number of times, the muscular 
movrmrnu becoming more and more irregular and incodedinated. At the same time the akin 
Is veiy sensitive to touch, and the muscle* of the sides and legs soon begin lo quiver spas- 
modically. This a very characteristic symptom, being usually exhibited for several hours. 
The function of the special senses is seldom impaired, the animal being apparently able lo 
hear and see as well and as corrrctly as under conditions of health. Although a slight 
increase in the quantity of raliva to to be noticed in some cases, thia symptom is never 
so pronounced a* in cases of poisoning by death camas. (luring the later stages ol 
poisoning the animal is usually attacked with violent convulsions, in one of which it finally 
dies. In this respect, alto, the symptoms differ distinctly from those of death camas poison- 
ing. which to usually quite without spasms. TV digestive functions seem not to lx af- 
fected by larkspur poisoning The temperature is towered slightly during the first stages, 
in one instance having been as low as 97*. During the later stages the |ulse becomes very 
frequent and the breathing rapid and shallow. The eerrbral symptoms are simply those of 
excitement, and the appetite seems not to he lost until shortly before death. 

In regard lo D. bitolor, the symptom* observed from experiments arc 
described by the same author as follows: 

Summing up the results of these experiments, we find that the most prominent, easily 
observable symptoms were a stimulation of toe respiration ami a brain symptom manifested 
by dizziness or a rhythmical movement of tbe head. As it was not the object of the ex- 
periment to determine the symptoms of poisoning, these having been already secured by Dr. 
Wilcox, no special effort was made to determine the pulse rate, but it was to be noted that 
in experiment 2. which was as nearly fatal as any. the heart action was extremely rapid 
and weak. None of the experiments peered fatal and no results were obtained on which 
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a satisfactory I rial of the permanganate of potassium u an antidote could be baaed ; hence 
no experiment* were made in tint line. 

Dr. K. Kennedy in the Nevada Agricultural Experiment Station, reports in 
regard to the symptoms of pcisoring from D. glautum, as follows; 

This •langeroii*. poisoaou* pUrl was seen quite frequently fro* lancoln Valley lo 
Summit S<*ta Sprint*. It occur* anu-y in large p»ltb« by the ride of creek* in the 
valley*. Although sheep do not care for it. yet it i* sometime* eaten by them. Sheepmen 
do not conrider it dangerous. Catt'.emrn. however. are afraid of it, and conrider it very 
poisonous. Mr. Ridinger of the Trhauntepec dairy, about eight mile* from Webber I.alcc. 
told ua that cattle die after eating it, with the following «yirptom*: Trembling and shiver- 
ing. succeeded by extreme wraknes*. which makr* a fleeted animal* itaggrr and fall or lie 
down. 

That Larkspur is poisonous, at least some species, appears from the experi- 
ment* carried on by Dr. Geo. H. Glover and C. Dwight Marsh: 

There can be no question but that the several specie* of larkspur growing native in 
the mountainous district* of Colorado are a greater source of loss to the stockmen than all 
other weeda combined. While the larkspur ia confined lo the mountainous region*, it 
neverthete** hold* true that in the aggregate mortality throughout the state from poisonous 
plant* larkspur takes second plare only to loco. We have no statiuics at hand whereby 
we can estimate, with any degree of accuracy, the loUl loss, but judging from the reports 
of other western states and from information received from most every section of the 
aUlr. it would seem that 1 * 0.000 annually is a conservative estimate. There are four 
■pecie* of larkspur found growing abindaotly in the middle and western portion of Iki* 
•tale, and one found growing sparingly ia the eastern plaint section. Other specie* have 
been found in isolated place*, bit have not been «* pecisUy accused of doing any harm, 
and their toxicity has not been proved. Tbc four specie* found in the greatest abundance 
and named in the order of therr importance, ate purple larkspur. Detain atom Nehonii, 
Creme ; tall larktrar. DWfksisn elm tot mm, B-rSb.; D. Geyeri. Greene, and D. Barbeyi. 
Ilmlh. These all have the same characteristic fower*. and are found growing in the moun- 
tains at altitudes from 5,000 to 11.000 feet. The /). /w-O. fltrth, has a while flower 
and may he Men growing adjacent to streams and in the arroyas on the plains a* far east 
a* the aUte line. 

The Delphinium elonyalum and D, Nelsonii arc the only ones which contain 
a sufficient quantity of deleterious substance to produce poisoning. From all 
accounts it scents probable that the plants are most poisonous in the spring 
when they arc fresh. When the poison has been absorlrcd into the system atropin 
is an antidote. 

& Aetata L. Bane berry 

Perennial herbs with 2 or 3 ternate!) -compound leaves; sepals 4-5, petal-like, 
soon falling: petals 4-10, small, flat, spatulate. on slender claws; stamens numer- 
ous, free, with slender white filament: ovary solitary; stigma sessile; fruit a 
berry: seeds compressed, smooth, horizontal. 

Aetata rubra (Ait.) WilkL Red Bancbcrry 

A smooth perennial 1-3 feet high with bitcmatcly divided leaves, on long, 
smooth petioles, leaflets ovate, sharply cut, and toothed. Calyx with 4 greenish 
sepals; corolla 8-10 petals, white, shorter than the stamens; stamens numerous; 
berries cherry red. 

Distribution. Eastern North America to Hudson Bay, and the Rocky 
Mountains. 

Poisonous properties. Prof. Chcsnut states that sheep are occasionally poi- 
soned by eating the leaves of rhe closely related European species. These plants 
are seldom, however, eaten. In its medical action Actaea is similar to Cimici- 
fuga. It contains a resinous body which is neither acrid nor bitter, but accord- 
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ing |o Fred Stearns, the rhizome has purgative properties. This, according to 
Mr. Lloyd, may be somewhat overdrawn. Prof. Sayre states that it is a violent 
purgative, irritant and emetic. The berries are known to be somewhat poisonous. 

9. Hydrastis Ellis. Yellow Puccoon 

A low perennial herb with knotted yellow rootstock, and a single root; 
stem bearing 2 leaves near the summit; flowers large, greenish-white; 3 sepals, 
petal-like, soon falling; petals none: pistils 12 or more; 2 -ovuled; fruit 1 to 2- 
seeded berry, crimson in color. A genus of 2 species 

Hydrastis canadensis L Golden Seal. Yellow Puccoon 

Rootstock 1 and 2 inches long, knotted ; lorries numerous, small ; fibrous 
root, roots and rootstocks yellow in color; leaves pubescent, palmatcly 3-5-lobed; 
calyx petal-like. 

Distribution. From New York to Southern Michigan, Southern Wisconsin 
and Eastern Iowa to Arkansas to Northern Georgia. 

Poisonous properties, also medicinal properties. The plant contains the 
alkaloid berberin C to ll 1J N0 4 , and hydras tin C^lljjNOj, a so-called alkaloid, 
but which, according to Mr. Lloyd, cannot be considered in the pure condition; 
also canadin C J0 M 21 NO 4 and xanthopuccin ; it also contains a fixed oil of a 
disagreeable odor and taste, and a black resinous substance. It produces ulcera- 
tion and catarrhal inflammation of the mucous surfaces. The plant acts very 
similarly to Cmicifuga. The Lloyds have given an extended account of the 
anatomy, structure and therapeutical properties of this plant. The alkaloid 
berberin C f ,H lf N0 4 is identical with the substance found in the barberry, ac- 
cording to Prof. Power. 




rtf- <«otden Seal (//jrfnitfO 
temtHtr ■/**». The roouiock* of Ihil 
plaai «» well •• the Mem and lesvet 
contain more or let* acrid tubiltncc*. 
iChartoiie M. Kingl. 
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Bssbebidaceae. Barberry Family 

Shrubs or herbs, with alternate leaves ; stipulate or exstipulate flowers either 
solitary or in racemes, perfect; stamens as many as petals and opposite them, 
hypogynous ; fruit a berry or capsule. A small family of about 20 genera and 
105 species, widely distributed in the North Temperate region, also in Temperate 
South America and Asia. Some of our North American species arc weedy, 
others woody and several are more or less poisonous. A few like the common 




Fid. 240. Common Par- 
berry (Berbtrii vulgaru). 
The aptnei often inflict 
mechanical Injurie* while 
the leave* and wood are 
more or leaa polaonoua. 
<Ada Hayden). 







Fig. 240a. Single flower, a. atamen; a, 
anther; p. piatil; n, nectar gland. 



barberry (Berberis vulgaris), blue cohosh or pappoose root ( Caulophyllum 
thaliclroides), the twinleaf ( Jeffersonia diphylla), and mandrake ( Podophyl- 
lum peltalum ) are used in medicine. The root of Berberis arislalo and B. vulgar- 
is sometimes used as a fish poison. Probably some other members of this order 
are poisonous. The blue cohosh ( Caulophyllum ) contains saponin. This plant is 
said to be extremely bitter to the taste, but is not, however, common. 

Key for genera 



Herbs with simple large leaves 1. Podophyllum. 

Shrubs with unifoliate leaves 2. Berberis 



1. Podophyllum I,. Mandrake; May-apple 

Perennial herbs with simple, smooth, erect, stem; creeping rootstocks and 
thick fibrous roots; stems bearing 2 leaves with large flowers; flower buds 
with 3 green bractlcts, 6 fugacious sepals; petals 6-9; stamens twice as many 
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as the petals; pistil 1; stigma large, flat, sessile; fruit a large fleshy berry, 
1-celled and many-seeded, each seed enclosed in a pulpy aril. 

4 species, one in eastern North America and the others in India and Eastern 
Asia. The P. emodi of Asia contains the same principles as the American species 
and is poisonous. 

Podophyllum ptlioium L Mandrake 

Perennial herb, with creeping rootstocks and thick fibrous roots; flowering 
stems with 2-leaves, 1 -flowered, the flower bud with 3 small green bractlcts, 
which fall away early; calyx of 6 unequal sepals, corolla white, of 6-9 petals, 
about twice the length of the sepals; stamens 12-18, twice the number of petals, 
inserted below the pistils, with short stamens; anther cells opening longitudin- 
ally; creeping rootstock, from 1-5 feet long, fibrous rooted. 

Poisonous properties. Its medicinal virtues were well known to the Indians 
of North America, and an early writer, Catesby, remarked that the root was an 
excellent emetie. It has a bitter, acrid taste, similar to that of roots of other 
plants of the family. It* active properties seem to reside in the resinous sub- 
stance. Prof. Power failed to find an alkaloid. The name podophyliin has heen 
given to the product found in the resinous substance contained in other members 
of the family. This in turn contains podophyllotoxin C,, 1 1, ,0,4-211,0. and 
pieropodophyllin C, ,11,0,4-11,0, producing a very bitter taste; and intensi- 
fying the action of podophyliin. Berberin C^H If N0 4 , which is feebly toxic to 
mail, and saponin have also been found. Cases of poisoning have occasionally 




Fir 241. Mandrake (PoSofkyllum fell alum). 
powerfully purgative. (Ada Hayden*. 
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been reported. It produces fatal prostration. It seems to exert a special in- 
fluence upon the liver. Dr. Rusby says: 

Its taste, especially when fresh, is Tery repugnant. and yet if eaten in quantities it 
would unquestionably prove fatal, as shown by tbe effects of over-dosage in medicine. In 
the Philadelphia Medical and Surgical Reporter, XIX, 308. a fatal case is recorded in 
which the evidence ia perfectly clear that poisoning resulted from continued large doses ad- 
ministered by an ignorant and careless physician. The poisonous symptoms were all re- 
ferable to Che bowels, those of enteritis. It is also very interesting to note the peculiar 
effects of poisoning of the external skin by tbe powder and by the resin of this drug. It 
produces an ulcer of a very peculiar character, closely resembling one of venereal origin. 
Serious errors of diagnosis. leading to tbe gravest injustice to the reputation of the 
patient, have been known to occur in reference to these cases. A very serious ulcer upon 
the eye-ball is among these recorded case*. The very greatly elongated rhirome of Podo- 
phyllum, with its very long smooch internodes, broadened nodes with Iheir very large, low, 
cup-shaped ears, and sparse roots underneath, is doubtless well known to all pharmacist!. 
The plant is not only very common, but extremely abundant east of the Mississippi, and ia 
liable to be encountered almt»t anywhere." 

In rcRard to its action on man. Dr. Millspaugh says: 

Here che same action lakes place, but extends to the rectum with sufficient intensity 
to cause prolapsus and hamorrhoids. The first effect of the drug ia an excitation of 
salivary and biliary accretion!, followed by torpor and icterus. The symptoms of dis- 
turbance caused by the drug in dotes varying from VO o yi graina of “podofhyllin," and 
in persons working in the dust of tke dried root, are substantially aa followa: Inflamma- 

tion of the eyea. soreness and peculation of tbe nose; salivation and white-coated tongue; 
extreme nauaea. followed by vomiting severe pains in the transverse colon and abdomen, 
followed by an urgent call to atool; thin, offensive, copious stool a; weak pulse, prostra- 
tion, drowsiness, and cold extremities. 

Among other experiments with Ibis drug upon animals, those of Dr. Anstie serm to be 
the most characteristic. He found, resulting from hit many application* of an alcoholic 
solution to the peritoneal cavity direct, that no local inflammation arose, although an In- 
tense hyperaemla occurred In the duodenum especially, and the whole of ihc small intestine, 
even going so far as to cause a breaking down of the tissues and resulting ulceration, 
causing discharges of glairy mucus streaked with blood; this byperaeraia censed usually 
at the ileoeaecal valve. Tost mortem; The mucous membrane* were found inflamed and 
covered with bloody mucus. Other observer* noted that retching. salivation, and emeaia, 
followed by purging, colie, an<l intense tenesmus, with low pultc, and rapid exhaustion 
followed the administration of the drug 

Dr. Schatfner says: 

Roots, stems, and leaves, drastic and poisonous, but tbe ripe fruit less so. Leave*, 
when eaten by cows, produce injurious milk. The ripe fruit may be eaten iu sma!! quan- 
tities. 

The root of Mandrake affects the skin. Mr. Lloyd, in White’s work, writes: 

Our employes experience great trouble in working this, owing to the irritating action 
of the skin. We have in numerous instances bad our men cease work for several days owing 
to its action, which causes very painful inflammation of the skin, rsiwcially of the eye*. 

Dr. Winslow says: 

The action is exerted mainly on the duodenum, which it intensely inflamed and even 
ulcerated in poisoning. Podopkyllin directly increases the secretion of bile in small doses, 
while purgative quantities hasten its excretion by stimulation of the muscular coat of the 
gall bladder (except in the horse) and small intestines. It is probable that the intestinal 
secretions are somewhat augmented. The faecal movements, after medicinal doses of 
podophyllin, are liquid, often stained with bile, and may be arcompanied by some nausea 
and griping. 

Bfrberis L. Barberry 

Shrubs with yellow wood, simple or compound leaves, often spiny; flowers, 
yellow in racemes, or rarely axillary ; sepals 6-9, like petals ; petals 6, imbricated 
in 2 scries; stamens 6; fruit a berry with 1-3 seeds. Aboul 75 species of wide 
distribution. 
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Berberis re pens Lindl. Trailing Mahonia. 

A smooth, trailing shrub, 1-4 ft high, leaves petioled, pinnate; leaflets 3-7, 
ovate, acute; flowers several in a raceme, yellow; persistent bracts; fruit globose, 
bluish purple. 

Distribution. From Western Nebraska to Arizona, and British Columbia, 
Northwest Pacific Coast from Washington to California. 

Berberis Aquifolium Pursh. Oregon Grape 

A low shrub 2-10 feet high, leaflets 5-9 oblong ovate, spinulose dentate above; 
flowers yellow in racemes and terminal clusters; fruit globose, dark in color. 

Distribution. Idaho to the Rocky Mountains. 

Poisonous properties. Both Berberis repens and B. Aquifolium contain the 
alkaloids berberin, oxyacanthin C |# H tl NO t , and berbomin C |t H 1B NO+2H f O. 

Prof. Schaffner reports that the berries of the trailing Mahonia are in- 
jurious to birds. When eaten fresh they are emetic and cathartic. 




Fig. 242. Oregon Grape (Seefccru A gui folium). 
Berries are aid lo be poisonous lo birds. (Ada 
Hayden). 



Menispermace.se Moonseed Family 

Woody plants with alternate lobed or entire leaves, climbing without stipules; 
flowers small, dioecious, in panicled racemes or cymosc clusters; sepals 4-12; 
petals 6; fewer, or more; stamens of the same number or fewer; fruit a 1- 
scedcd drupe; embryo long, curved endosperm scanty. About 300 species mainly 
in the tropics. 

Moonseed (Sfenispermum eanodense ) is a beautiful native climber of the 
North with black drupes and contains menispin. The Carolina moonseed ( Coc - 
cuius carolinus ) is common in the South. Fish poison made from Anamirta 
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paniculata is used for destroying vermin and to poison fish. The wood of this 
species is very bitter to the taste and contains an alkaloid menispermvn 
^S8 H 24 N( ^« 30,1 a ,ox,c substance picrotoxin which is said to be a mixture 
of two bodies picrotoxin C 1# H |t O # and pitrofm C w H i# O t . The Columba 
Root ( Jateorrhisa Columba ) is used as a medicine and contains several alka- 
loids, among them, berberin and columbamin. The false Columba Root ( Cas - 
cinum fenestratum) produces a yellow dye. The alkaloid pelosin is obtained 
from Chondrodendrum lomentosum. 




Fig. 24J. Moonsred (Menisftrmum 
eanadrnte). The fruit is blue, much the 
color of Concord grape*. Plant* like the 
fi*h poiion* belonging to the aame order are 
known to be uoisonnu*. This plant ha* been 
lutpected of being pouonou*. (Charlotte U. 




Hi*. 24«. Laurel Magnolia (Magnolia virgimana). 
A well known flowering ahnih or small tree of th* 
Southern Mate*, well known a* an ornamental plant. 



Mag noli aceae. Magnolia Family 

Trees or shrubs, leaves alternate; leaf buds covered by membranous stipules; 
flowers large solitary; sepals and petals hvpogynous, colored alike; stamens 
numerous, adnate anthers, carpels numerous, separate, or coherent, packed to- 
gether, ripening into an aggregate fruit; seeds 1-2 in each carpel, achcncs or 
follicles, endosperm fleshy; embryo minute. About 70 species of North America 
and Asia. The bark of several species used in medicine. 

The family Magnoliaceae contains the well known magnolias planted for 
ornamental purposes. Among these arc the great flowered magnolia (Magnolia 
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yraHtliflora) which has evergreen leaves and fragrant flowers and is exten- 
sively planted in the South; the sweet bay (M. virginiana) a shrub or small 
tree with fragrant flowers; the cucumber tree (M. acuminata ); the umbrella 
tree (A/. tripetala); the Yulan tree (M. Yukn) of China and Japan; the 
purple magnolia (A/, obovata) ; the tulip tree ( Liriodendron Tuiipifcra ) fre- 
quently planted as an ornamental tree and producing the most valuable timber 
of the family; the star anise (lllicium flcridanum) of the south has aromatic 
bark and pods. The iruit of /. anisatum oi Japan, found growing around 
Buddist temples, furnishes the poisonous sibimin ; from the same species in 
China is made the liquor anisette; Anise is furnished by /. avisatum. 




I'ig. 245. Great-flowered Magnolia (Mat* olio granJifloro). An ornamental tree of 
the southern United State*. (After Fagnetl. The odor of the flower* *aiil to be injurious 
to some |ieo;ile. 



Poisonous properties. The crystalline substance magnohn, a glucoside, and 
a volatile oil occur in the large leaved Magnolia (Af. macrophylla) of the south. 
The tulip tree contains the bitter principle liriodeudrin, also an alkaloid, and a 
glucoside. The Talauma macrocarpxs of Mexico contains a haemolytic substance 
capable of dissolving the red corpuscles of the blood. The flowers of Michelia 
nilagirica are used in perfume. The winter's bark (Drimys W inter i) is used 
in medicine. 

lllicium anisatum of Japan is said to contain a poison belonging to the 
picrotoxin class, says Blyth. In 1880 five children in Japan were poisoned by- 
eating the seeds of this plant: three died. After considerable experimentation 
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Dr. Langaard concluded that all parts of the plant were poisonous. The poison 
causes excitation of the central apparatus of the medulla oblongata and clonic 
convulsions analogous to those produced by pit ro toxin, ioxiresin and eicuUxin. 
Small doses kill by paralyzing the respiratory center. Large doses cause heart 
paralysis. When animals arc poisoned by small doses chloral hydrate is an effi- 
cient remedy but has no effect when large doses have been taken. 

Calvcanthaceae 

Shrubs with entire short petioled opposite leaves, without stipules; flowers 
fragrant, large, solitary, on leafy branches, sepals and petals numerous; stamens 
numerous, the inner short, sterile; pistils numerous; fruit of an ovoid pyriform 
receptacle, enclosing few to many smooth solitary achencs; seed erect. About 5 
species of North America and Asia. Several species are cultivated for orna- 
mental purposes. 

Calyconthuj L. Carolina Allspice 

Flowers purple or red; sepals and petals numerous, stamens numerous, 
pistils numerous. A small genus of 4 species, 3 in Eastern North America, 
and 1 on the Pacific Coast. 

Calyeanthus florid uj L. Strawberry Bush 

A branching shrub 3-9 feet high; branches pubescent; leaves oval, soft, 
downy underneath, roughish above; flowers dark purple, with the odor of straw- 
berries; .sepals and petals linear-oblong. 




Pig. 246. Strawberry Bush (Celycanthni florid >u). 
Commonly used as an ornamental shrnb and is known 
to be somewhat poisonous. (Charlotte M. King). 
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Distribution. In rich soil. North Carolina to Georgia, Alabama and Missis- 
sippi, cultivated in Missouri, north to Central Iowa. 

Poisonous properties. This plant contains several alkaloids among them 
calycanthin. Chesnut says : 

The Urge oily seed* of the calycar.thu*. or awret-acented shrub are strongly reputed to 
be poisonous to cattle in Tennessee. 

Axonacsai. Papaw or Custard Apple Family 

Trees or shrubs, generally aromatic; leaves entire, alternate, stipules absent; 
flowers with calyx of 3 sepals anti a corolla of 6 petals in 2 rows; hypogynous; 
anthers adnate, filaments very short; pistils many, separate, or cohering in a 
mass, fleshy or pulpy in fruit; seeds large with a hard seed-coat, small embryo 
and copious endosperm. About 550 species, many in the tropics. 

/I si mi no Adans. North American Papaw 

Shrubs or small trees with solitary flowers from the axils of the leaves 
of the preceding year; sepals ovate, petals 6. imbricated in the bud; pistils few, 
ripening into 1; large and oblong, pulpy, several seeded fruits; seeds horizontal, 
flat A small genus of about 7 species, natives of eastern North America and of 
Asia. 

A. triloba Dunal. American Papaw 

Shrubs or small trees with thin, obovatc-lanccolate leaves, petals dull purple. 

Distribution. Along streams from Ontario and New York to McGregor, 
Iowa, Nebraska and Texas. 




2*7. Common Par** (/tiimino lrU*ba). Common in woods of the South. (Char- 
lottc 1)1. King). 
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Poisonous properties. While the papaw is edible, there arc some cases of 
poisoning on record. Care should therefore be exercised in its use. The leaves 
contain alkaloids. The papaw (Polyalthia argent ea) contains asitnin, a taste- 
less amorphous alkaloid. 

Laura cear 

Aromatic trees and shrubs with alternate or rarely opposite leaves without 
stipules; flowers small, fragrant, polygamous, dioecious or monoecious; calyx 
4-6 parted ; corolla absent; stamens in 3 or 4 series on the calyx, some imperfect; 
fruit a 1 -seeded berry or drupe; endosperm nonr. About 1000 species, mostly 
tropical. 

The spice-bush (Benzoin oestn-ole) produces fragrant flowers and aromatic 
leaves. Camphor C |ft H )# 0 is obtained from Cinnamon Camp h ora which comes 
from the islands of Formosa and Japan; cinnamon, a well known spice, comes 
from t'. seylanicum, which is extensively cultivated in Ceylon; cassia is from C. 
Cassia. Cassia and cinnamon were well known to the ancient especially to the 
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Israelites who used them as incense on their altars. The oils derived from 
these plants arc excellent antiseptics. 

Cinnamomum contains a volatile oil camphorin which is found in the roots 
and leaves ; eugenol occurs in the leaves, stems and bark. Clove hark is derived 
from a small Brazilian tree ( Dicyp rllitsm caryophyllalum ) belonging to this 
family. The alligator pear or avocado ( Persea grotissinia), a native of the 
West Indies and tropical America, is much esteemed as a dessert fruit ami in 
making salads. Rolfs has written of its successful culture in Florida. It is 
said that the oil is used extensively in America in soap manufacture. Leaves 
of laurel (Laurus canaritnsis), native to Canary and Medcira Islands, and bay 
(L. nobilis) of southern Europe arc used in culinary processes, Scctandra 
Radio ci contains berberin, which is identical with the pelosin C^H.,, NO, of 
Cissamprlos Pancina. The Indian laurel contains lauroteionin C^H^N'O.. 
The California laurel ( L'mbfllniaria California* ) is a strong local anaesthetic 
said to be irritant and acrid. The leaves, according to the Indians, will drive 
flies away. 

Sassafras Xees 

Trees with spicy aromatic bark ; small mucilaginous twigs and foliage; 
flowers greenish yellow, naked in racemes; calyx 6-partcd spreading, sterile, 
with 9 stamens. 3 inner with pair of glands: fertile flowers with rudiments of 
stamens; ovoid blue drupes. 
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Sassafras var it folium (Salisb.) Ktze. Sassafras 

Leaves oval and entire, mucilaginous, or 2-6 lobed to about the middle and 
often as wide as long, membranous, pinnately veined, petioled; stamens about 
equaling the calyx-segments; fruiting pedicles red, much thickened below the 
calyx. 

Distribution. From E. Mass, to S. E. Iowa, Kansas and southward. 

Poisonous properties. It is said to be poisonous; its bark however is used 
medicinally as a tonic and its wood is valuable. 

RHOEADALES 

Mostly herbs with regular and perfect flowers; sepals and petals usually 
present; polypctalous ; stamens free; ovary superior, free from the calyx, com- 
pound, composed of 2 or more united carpels. It contains the families Reseda- 
ceae„ Cruciferae and Papaveraceae. The mignonette ( Reseda odorata) is a well 
known, cultivated, fragrant plant of the family Resedaceae, which also includes 
the dyer* weed ( R . luteola), the latter contains the substance luteohn. 

Families of the Order Rhocadales 

Sepals generally 2; endosperm fleshy Papaveraceae. 

Sepals or divisions 4-8; endosperm none. 

Capsule 2-ccllcd ; sepals and petal* 4. flowers regular, stamens, usually 

letradynamous Cruciferae. 

Capsule 1-celled; sepals and petals 4. flowers regular or irregular 

Capparidaccae. 

P APAVEaACKAE. Poppy Family 

Annual or perennial herbs, with milky or colored juice; leaves alternate, 
stipules none; perfect, regular, or irregular flowers; sepals 2, occasionally 3, 
falling when the flower expands; petals 4-12, spreading, soon falling; stamens 
inserted under the pistils, distinct; pistil 1. many ovuled, chiefly 1-cclled; fruit 
a capsule containing numerous oily seeds. Genera 24-26, species about 200. 
Widely distributed chiefly in north temperate zone. 

Comparatively few of the plants of this family are weedy and quite a num- 
ber arc medicinal and poisonous. The common poppy ( Papaver sonmiferum) 
is used in medicine. It is found as an escape near buildings, especially in sections 
where Germans have settled, undoubtedly due to the fact that they cultivate it 
for its beauty as an ornamental plant, and use the seeds in culinary operations. 
The poppy is largely cultivated in China, Smyrna, Joppa, and several countries 
of Europe and India, for the opium. Opium yields a large number of alkaloids. 
The more important of these are morph in, and codein. A perfectly harmless 
oil equal to olive oil is obtained from the seed. The seed is also fed to birds. 
The red poppy (Papaver Rhoeas) is sometimes cultivated. A syrup is made 
from the petals, and also a coloring matter used in red ink. The California 
poppy (Rscltscholtsia califomica ) is a valuable soporific, and analgesic "free 
from the disadvantages of opium." The Indians, according to Chesnut, use it 
to stupify fish. Celandine ( Chelidonium mo jus) native to Europe, has been 
naturalized in places in the East and is occasionally somewhat weedy. The 
juice of this plant is yellow, while that of the common cultivated poppy is 
white, and that of the blood root (Sanguinaria canadensis) is reddish. The 
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Pi*. 2S0. California Poppy (Bich- 
t<koi irwi tali* ornua). a. Howerj 6, fruit 
bfforc. and, r, aftff dehiscence. The juice 
of this plant is a valuable soporific. (After 
Straaburgrr, Noll, Schenclt and Schimpcr). 



rhizome of the blood root is used in medicine and contains an alkaloid songui *>• 
arin and a dye. The corydalin is found in a species of the genus Dicentra 
The bleeding heart ( Dicentra spedabilU), native to China, and the climbing 
fumitory (/ Idlumia cirrhota) arc frequently cultivated for ornamental purposes. 
According to Blyth, the root of the tuberous-rooled corydalis ( Corydalis 
lubernsa) contains eight alkaloides; of which corydalin C^I^NO, is the most 
important, since, when taken in large doses it may cause epileptiform convul- 
sions, death taking place from respiratory paralysis. The C. lulca contains 
corydalin. Schlotterbeck and Watkins found 5 alkaloids in tile American 
celandine < Stylophorum diphyllum) among them chelidonin C 2l ,H 1(| NO ft +H a O. 
The alkaloids stylopin protopin C^H^NO^, and sanguinarin, 

have been in part found in other plants in the family. 

Genera of Papoverauac 



Petals 8-12; pod 1 -celled 2-valved. 

Petals white: rootstock short red 3 Sanguinaria. 

Petals 4; pod 2-valved or more. 

Flowers yellow 4 Chclidonium. 

Pod 4-20 valved. 

Ovary incompletely many -celled 1 Papaver. 

Stigmas and placentas 4-6 2 Argcmonc. 



1. Pafaver. Poppy 

Plant with milky juice, leaves lobed or dissected, allcrnatc, flowers and 
buds nodding; sepals 2 or occasionally 3; petals 4-6; stamens numerous, ovules 
numerous; stigmas united into a persistent disk: capsule globose, obovoid or ob- 
long; seeds small, with minute depressions. About 25 species, natives mostly of 
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the Old World. P. nudicaule is found in high mountains in the Rockies and in 
the Alpine regions of Europe and Asia. 

Papaver somniferum L. Garden Poppy 

An erect glaucous herb; leaves clasping, large, oblong, wavy, lobed or 
toothed; flowers broad, bluish-white with purple centre; filaments somewhat 
dilated, capsules smooth. 

Distribution. Native to Asia, but widely naturalized in Europe, and ex- 
tensively cultivated in China, India, and Smyrna. Occasionally found spon- 
taneous around gardens in North America. 

Poisonous and medical properties. From the milky exudation that comes 
from making an incision in the unripe capsule, opium is obtained which yields 
not less than 5 per cent of crystallized morphin and occasionally as high as 22 
per cent in Turkey opium, the usual yield being between these two extremes. The 
chief markets for opium are Turkey, Asia Minor, India, and Egypt, that of 
Smyrna heing considered to be the best although good opium has been grown 
in the United States. This opium has a sharp, narcotic odor, and a bitter taste. 
Opium has been a fruitful source of a large number of alkaloids. I* liickigcr 
and Hanbury enumerate the following; ” Hydroeoturnin , morphin, pseud omor- 
phin (CjjII^NOjJj+II^O, codein, thebam C 1# II fl NO # ; protopin, laudanin 
C m H„N0 4 ; codamin, papaverin C^H^NO,; rhoeadin, meconidin, cryptopin, 
laudanosin, narcotin C., 1 II J .NO J ; lanthopin, narcein C t;) l l yT NO B +3l l.,0 ; 
gnoscopin ." The most important of those are morphin C lt H |# NO B +If a O. 
a colorless or white and shining, odorless substance with a hitter taste; and 
codein C ls II ;|l NO a +ll J 0 1 a nearly transparent odorless substance with a faint- 




Fig. 252. Carden Poppy {Peprer lominterum). Flower and 
capaute. Opium ii made from the milicy juice exuding from tlve 
unripe capsule. (Faueg>. 
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ly bitter taste which occurs in amounts varying irom 0.5-2 percent. Narcotin 
is found in qualities varying from 0.75-9 percent. 

Tt may be of interest in this connection to state that the German chemists 
Wolfgang, Weichardt, and Stadlingcr found toxins in opium. These writers 
expressed the opinion that the complex physiological action is due to these 
substances. 

In regard to the properties of opium, Fluckiger and Hanbury speak as 
follows : 

Opium possesses sedative power* which are universally known. In the words ot 
Pereira, "it is the most important and valuable medicine of the whole Materia Medina and 
we may add, the source, by its judicious employment, cl more happiness and, by its abuse, 
of more misery than any other drug employed by mankind. 

There are occasionally cases of poisoning from the | nippy plant. Certainly cases from 
overdoses of opium are frequently recorded in the annsls of medical jurisprudence. 

Opium may he absorbed to a slight extent by the unbroken skin, according to Winalow, 
and causes a mild, anodyne action. Opium diminishes the two principal activities of the 
digestive organs, namely, secretion and motion. The action upon the alimentary tract In 
lessening secretion, is partly a local one and partly constitutional, following the absorption 
of the drug. The mouth is made dry, thirst is increased and appetite Impaired. Opium 
is absorbed rather slowly from tho stomach and bowels, and stimulates the splanchnic nerve 
centre of the sympathetic system, which inhibits the movements of the stomach and In- 
testines, and thus lessens peristaltic action of these organs. Opium is directly opposed 
to belladonna In this respect, as the latter drug paralyses the intestinal inhibitory apparatus 
(splanchnic ending*), and so increases peristalsis. 

The most Important action of opium it upon the nervous system, and its Influence Is 
more powerful upon man than upoo lower animals. At first, opium rxerta a stimulating 
Influence npon the spinal cord. Ruminants are comparatively insuaceptiblr to opium. Dr. 
Winslow aays: "Ounce doses of the drug cause, in cattle, restlessness, excitement, hoarse 
bellowing, dry mouth, nausea. Indigestion and tympanites. Sheep are affected In much the 
same manner. One or two drachms of morphine have led to fatality In cattle. Fifteen to 
thirty graina of the alkaloid comprise a lethal dose for sheep. Swine are variously In- 
fluenced, toraetimea excited, sometimes dull and drowsy. 

According to the same authority, its action on horses causes drowsiness, 
sometimes, and at other times produces no visible effect. 

Four to six grain*, given in the mine way, cause restlessness, a rapid pulse, and moist- 
ure of the skin. The animal pawa the ground and walk* in a rhythmical manner about 
the afall. The pupils are dilated. Large dose* (12 grains) sre followed by Increased ex- 
citement, sweating, muscular rigidity and trembling; while still larger doses (four drachms 
of the extract of opium) cause violent trembling, convulsions, insensibility to pain and 
external Irritation, without coma; or (morphine, gr. 36 aider the skin) atupor for several 
hours (3 hours), dilated pupils and blindness. followed by delirium and restlessness, con- 
tinuing for a longer time (7 hours) and ending in recovery. Horse* have recovered from 
an ounce of opium, hut 2)$ ounces of the drug, and ISO grains of morphine have proved 
fatal. 

Dr. Winslow is here quoted upon the toxicology of opium: 

The symptoms of poisoning have already been sufficiently described in previous sec- 
tions. The treatment embrace* irrigation of the stomach, or the use of emetics, as apo- 
morphine hydrochlorate under the skin, and the subcutaneous injection of strychnine and 
atropine sulphate in the first stages, and enemata of hot. strong, black coffee; leading the 
animal nhout slapping him. or using the faradic current. Dr. Moor, of New York, has 
apparently found in potassium permanganate the most efficient antidote for opium and 
morphine. Ten to fifteen grains, dissolved in eight ounces of water, should be given by 
the mouth, to large dogs. One to two drachms of potassium permanganate may he ad- 
ministered to horse* in two or three pints of water. Permanganate solution oxidizes and 
destroy* morphine, and should be acidulated with a little vinegar or diluted sulphuric acid, 
after the ingestion of morphine salts. The antidote has been recommended Co be given 
subcutaneously after absorption, or hypodermic injection of morphine, but this is not of 
the slightest use. Hypodermic in j onions have not infrequently caused poisoning. 
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Papaver Rhoeas L. Corn Popp}' 

An erect annual with hispid spreading hairs ; lower leaves petioled, the upper, 
smaller, sessile, pinnatifid, lobes lanceolate, acute, and serrate; flowers scarlet 
with darker center; filaments dilated; capsule smooth with 10 or more stig- 
inatic rays. 

Distribution. In waste places along the Atlantic and Pacific coasts. It 
is frequently cultivated. 

Poisonous properties. Poisonous like other species of this genus. 

Freidbergcr and Frohner give the symptoms of poisoning from this plant 
as colic, constipation, tympanites in cattle, raging fit of fury in horses. 

In India this species is a troublesome weed but the seeds arc collected 
and a yellow acrid oil obtained therefrom which is used both in medicine and 
as an illuminant.* 

2. Argemone L. Prickly Poppy 

Herbs with yellow juice; spiny toothed leaves and stems; flowers large; 
sepals 2-3; petals 4-6; stamens numerous; styles short; stigma 3-6-radiate; 
capsule prickly, oblong, opening by 5-6 valves; seeds small, numerous. 

A small genus of about 8 species of the southern states. Mexico and West 
ern North America. 

Argemone mexieana L. Mexican or Prickly Poppy 

A glaucus annual from 1-3 feet high, with spines or without; leaves sessile, 
clasping hy narrow base, glaucus, runcinate-pinnatifid, spiny-toothed; flowers 
large, whitish or generally yellowish; calyx with 2 sepals, bristly pointed; 
stamens numerous; stigma sessile, seeds numerous, reticulated. 

Distribution. Introduced along the Atlantic coast as far north as the mid- 
dle states. Native from Florida to Texas. A most common and troublesome 
weed in Texas. It yields however a valuable painter's oil. 

Argemone intermedia Sweet. Prickly Poppy 

A spiny, leafy, plant from 2-2# feet high;setose, hispid; flowers large 
white, sepals green, hispid; petals obovate; capsule armed with stout spines; 
horns with a terminal spine ; seeds numerous, black sunken meshes. 

Distribution. From Central Kansas, Nebraska, South Dakota, to the Rocky 
Mountains and Texas. Common in dry soil. 

Poisonous properties. The small prickles cause somewhat painful injuries 
when they penetrate the skin. According to Sehlottcrbeck the A. Mexicans 
contains fumarin C J0 H |9 NO a and berberin. In Mexico used in the same way 
as the poppy. 

Sanguinaria L. Bloodroot 

Perennial with a horizontal, thick rootstock; juice red; leaves basal, pal- 
mately veined and lobed, heart-shaped or reniform; flowers white; sepals 2, 
soon falling; petals 8-12, arranged in several rows; stamens numerous; 
placentae 2; capsule oblong, dehiscent to the base; seeds smooth, crested. 
A single species. 

• D. Helper. Agrl. Ledfer 1907:35. 
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. Santjuinaria canadensis L. Blood root 

Calyx ; sepals 2, light green, falling as the bud opens ; petals 8-12 or more, 
y t to 1 inch long, oblong-spatulatc, spreading, white or slightly rose-tinted, 
increasing in size for two or three days after the bud opens, and then falling 
away: stamens about 24, in several rows, much shorter than the petals, those 
in the inner rows longest: anther narrow, opening longitudinally. 

Distribution. In rich woods. N. S. to Manitoba, Neb., Fla. and Ark. 

Poisonous and Medical Properties. Lloyd in White's book on dermatitis, 
writes: 

There are two native drugs that are very irritant to tuuroua Miriam, ao much »o 
that the dust i« very disagreeable. and wr preaume that they would have a similar Irritatln* 
action on the akin: Blood root, and Camlofhyllum tkaliil'oidri, hlne cohosh or joppooae- 
root 

Bloodroot has a bitter and acrid ta>tc due to the substance songuittarin. 
In small doses, this substance exerts a tonic influence, promoting gastro in- 
testinal secretion and thus aiding digestion On its physiological action. Dr. 
Millspaugh says of sangmimarm C w H |s N0 4 : "Thi« alkaloid is very acrid to the 
taste, and toxic, and causes violent sneezing." Millspaugh gives its physiolo- 
gical action as follows : 

Sangutnaria In toxic doara causes a train ol aymptoma ahowini it to be an Irritant; it 
cauaca nauaea. vomiting. sensations of burning in the mueoua mrmbranr# whenever It 
cornea In contact with them, faintnraa. vertigo, and insensibility. It redticea the heart'a 
action and muacular atrrnglh, amt de?rea«e* the nerve force, central and peripheral. Heath 
haa occurred from overdoaea. alter the lellowing sequence ol aymptoma: violrnt vomiting, 
loilowcd by terrible tkirat and great hurnir.g in the atomach and inteatinea, accompanied 
by rorencaa over thr region ol I boar organs; kravioraa o| the u|>prr cheat with difficult 
breathing; dilation ol the pupils; great tnaarn'ar probation; lairir.raa and coldness ol 
the aurlace. showing that death follows Irom cardiac paral>aia. 

Rusby says: 

The effecta of y<>«gni*«rva rsMlrwu L.. or blood root are diatinctly polaonoua and 
Johnson definitely rccorda that fatal results follow overdoaea. Yrt the rhlrome is not at 




Pig. 253. Blood root (5«rt- 
rsiaou (MoJruii). The col- 
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all liable to be eaten, on aconnt of id peculiar blood red color, which is forbiddingly sus- 
picious, and more especially because of an exceedingly acrid taste which would render the 
chewing and swallowing of a poisonous quantity an act of heroism. It is exceedingly com- 
mon throughout the northeastern United States, and in a number of localities within a 
few miles of this city. Tht root also contains ckelrrytkn*, komochetidonin and protopin. 

4. ChelidoNium L 

Erect branching herbs, with alternate deeply pinnatifid leaves ; yellow 
juice and flowers; 2 sepals; 4 petals; stamens numerous; distinct styles; 
capsule linear, dehiscent to the base ; seeds smooth, shining, and crested. 

Distribution. A genus of one species, native to Europe, but widely natural- 
ized in North America. 

Chelidonium majuj I., Celandine 

Flowers consisting of 2 sepals which are ovate, yellowish, soon falling; 
corolla 4 petals, contracted at the base; stamens numerous, shorter Ilian the 
petals. 

Poisonous and Mtdicol proptriits. The alkaloid chclerythrin C„H |T N0 4 
is identical with the sanguinoriu of the last plant. Chelidonin, C i0 H 1# NO # 
H,0, an alkaloid existing particularly in the root, is colorless and hitler. 
Ilomochflidonitt, consisting of three basic substances is found in Hocconitt. S'an- 
guiitario, / Idlumio etc. This plant produces congestion of the lungs and liver; 
it is also an excessive irritant, and has a narcotic action upon the nervous system, 
in its action resembling gamboge. On this point Dr. White says : 

Mr. Cheney Inform, rue that he ha. known (he plain lo poUun (be .bin, if handled io 
oa lo cru.h the leaves or alem. To indicate Ihia exlcni lo which it ia used in medicine, 
it may be dated that a collector in North Carolina otter, hftern hundrrd pound* of the 
leave, for sale. 

CiL’CirciAC. Mustard Family. 

Herbs or rarely woody plants with acrid, watery juice; alternate leaves 
without stipules; flowers in racemose or corymbose clusters, cruciform of 4 
deciduous sepals and 4 petals, placed opposite each other in pairs, spreading anti 
forming a cross; stamens 6, 2 shorter; 1 pistil, consisting of 2 united carpels; 
fruit a pod cither much longer than broad (silique), or short (silicle), or in- 
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dehiscent, separating into joints; seeds without endosperm; seed coat frequently 
mucilaginous; embryo large. About 1500 species of wide distribution. 

The cabbage < Brassico oleracea). native to Europe, has long been culti- 
vated; cauliflower, brocoli, and brussels sprouts also belong to the same species. 
Rape, a well known forage plant, the turnip, the Swedish turnip, and ruta- 
baga ( B . campeslris ) are native to Europe. The Chinese cabbage ( B . Pe- 
Tsai ) is commonly cultivated in China. Black mustard (B. nigra ) and white 
mustard (B. alba) are extensively cultivated for their seeds, which when ground 
make the commercial mustard. The radish (Rapkauus salnns), cultivated for 
the root, is native to Europe. Water cress ( Rodicula naslurtium-aqualicum) is 
much used as a salad plant in colder regions. Horse radish (R. Armovaiia ) 
the well known condiment is native to Europe. European pepper grass ( I.epidi - 
urn sativum) is cultivated as a salad plant, while the seeds of our pepper 
grasses ( Lepidium apetalum and L. virginicum) are used as bird food. Sea- 
kale ( Crambt maritima), native to Europe, has also been introduced into this 
country as a vegetable. The Priuglea antiscarbutica of Kuerguelen’s I.and 
resembles the common cabbage and is used by sailors as a vegetable when they 
touch that country. The Rose of Jericho (Anastalieo hieroehuntica ) of North 
America and Syria is regarded as sacred by the natives. Many plants of this 
family arc cultivated for ornamental purposes; among the most familiar arc 
the candytuft ( Iberis ), stock ( Matlhiola incana), sweet alyssum (Alyssum tnari- 
limum), and wall-flower (.Erysimum asperum). Dyer's woad (Isolis tincloria ) 
of China was formerly cultivated lor a dye obtained from the leaves. The 
characteristic odor of plants of this order when crushed or when mustard 
seed is ground in water is due to an enzyme myrosin, discovered by Bussey 
in 1839. This same ferment occurs in the families Cruciferoe, Capparidacear, 
Resedaceae, Tropatolactae, l.imnanthaceae, Papaveraceae. 

It occurs in special cells known as myrosin cells which give a marked pro- 
tein reaction. The contents are finely granular, free from starch, chlorophyll, 
fatty matter, and aleurone grains. These cells become red with Millon's 

reagent, and when heated become orange red, and a violet red color when treated 
with Clipper sulphate and caustic potash. The subject is treated fully by Rey- 
nolds Green in his work on "The Soluble Ferments and Fermentation," and in 
IvfTront and Prescott's "Enzymes and their Applications.” 

Some of the European plants of the family like (Erysimum crepidi folium) 
cause staggering in animals. The Cheiranthus Cheiri contains a glucosidc which 
acts on the heart. Rape under some conditions is poisonous. Several corres- 
pondents in Breeders' Gazette (Chicago) have ascribed poisoning where rape 
was frozen, or when the plants were wet with dew. 

Genera of Crucifer, te 



Pod terete or turgid or 4-angled. 

Pod obovoid; flowers yellow 5. Cametina 

Po<l linear or oblong. 

Cotyledons accumbcnt. 

Pod short: flowers yellow or white 3. Kadicula 

Cotyledons incumbent. 

Pod angled or terete; flowers ycliow or white I. Sisymbrium 

Cotyledons conduplicate ; flowers yellow or white 2. Brassica 
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Pod short. 

Pod many or lew seeded; obcordate-triangular. 

Pod many seeded. obcordate-triangular 4 Capsclla 

Pod few seeded, orbicular, obovate or ol>cordate 7 Thlaspi 

Pod 2-seeded. Hat. notched 6 Lcpidium 



I. Sisymbrum (Toum.) L. 

Annual or biennial herbs with uv.ully .simple spreading pubescent, hairs 
occasionally forked or stellate; leaves entire, oblanceolate, divided, pinnatihd. 
or runcinate; flowers in racemes; calyx open, greenish, of 4 sepals; corolla 
white, yellow or yellowish, or rarely pink, small; pistils terete, flattish or 4-6- 
sided; small entire stigma; seeds small oblong; cotyledons incumbent. 

A small genus of 60 species. Found in temperate regions of both hemis- 
pheres. Several species are well known troublesome weeds. 

Sisymbrium offi finale Scop. Common Hedge Mustard 

A slender erect annual or winter annual, 1 feet high; lower leaves 

divided, runcinate, pinnatitid, upper entire or hastate at base; flowers small, 
yellow, home in spike-like racemes; seeds small, brown; cotyledons incumbent. 
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Distribution. A very common weed along railroads, door yards, and 
fields from Canada south to Florida and west to Illinois, Wisconsin, Minne- 
sota, Missouri, Dakotas, Nebraska and Kansas, and Pacific North coast Com- 
mon hedge mustard is a naturalized weed from Europe. It occurs throughout 
Europe, Russia, Germany, Great Britain, France — except Northern Scandinavia. 

Sisymbrium atlssimum L Tumbling Mustard 

An erect, much branched annual from 1-4 feet high, lower leaves runci- 
nate pinnatifid, irregular toothed or wavy margined ; upper leaves smaller, thread- 
like; after flowering, leaves drop, leaving the stem and pods; flowers pale 
yellow, rather large; sepals 4, green; corolla of pale yellow petals; pods narrow- 
ly linear, divergent ; seeds small, longer than broad, generaly oblong in outline 
with rather blunt ends; radicle usually very prominent and straight, curved 
spirally around the cotyledons. 

Distribution. This weed has spread with considerable rapidity in the 
Northwest. Dr. Robinson states that it was once scarcely more than a bal- 
last weed about the large cities of the Atlantic seaboard, and records its oc- 
currence sparingly in southern Missouri (Bush). It is common now, however, 
from the Mississippi Valley northwest to the Pacific Coast. One of the most 
common weeds of Montana. Idaho, Eastern Washington. Oregon, and native to 
British Columbia. Found also along the Atlantic seaboard. 

Poisonous properties. This plant has properties somewhat similar to those 
described for Mustard; therefore may produce deep ulcers which are difficult to 
heal. 

Brassita (Tourn.) L. Mustard. Turnip, Rape 

Annual or biennial branching herbs, basal leaves pinnatifid, flowers yellow, 
racemose, pods elongated nearly terete or 4 sided; seeds spherical, 1 row 
in each cell; cotyledons condupiicatc. About 85 species of Europe, Asia, and 
North Africa, introduced in North and South America, Australia. The black 
mustard (B. nigra ) and charlock ( B . anensxs ) common in grain fields and 
waste places across the continent. 

Brassxco nigra Koch. Black Mustard 

A tall, coarse, much branched annual, 2-5 feet high; hairy or smoothiafa, 
somewhat bristly, at least on the veins; leaves variously divided or deeply cut, 
and sharp toothed large terminal lobe; the upper leaves small, simple, 
usually linear; flowers yellow, smaller than in charlock; pods smooth, about 
inch long, 4-cornered, tipped with a slender beak : seeds black or reddish brown, 
smaller than in charlock; cotyledons condupiicatc. 

Rrassica orvtnsis (L.) Ktze. Mustard or English Charlock 

Branching annual from 1-3 feet high, hispid or glabratc; lower leaves 
petiolcd with 1 large terminal lobe, and several small lateral lobes, with the 
divisions unequal; upper leaves barely toothed; flowers yellow, large and very 
fragrant; pods 1-2 inches long, irregular in outline, appearing somewhat nodose, 
3-7 seeded, or more occasionally; the upper part of pod forms the beak; 
seeds round, brownish black, darker than in B. nigra, and more minutely pitted. 
When moistened, the seeds become mucilaginous. 

Distribution. It is a common and troublesome weed in cultivated ground 
from Mass, to Oregon. The most troublesome weed in grain fields of the 
Northwest. 
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. Kl * «*■ ChirlncV (BrauUa m«uh). U. S. JVjk. AffL Fig. 2S6$. Common Black 
Mustard (Bratne a hi grah U. S. Depi. Agrl. 



Medicinal and Poisonous properties. While mustard contains a glucoside 
also found in other members of the family sinalbin. C^H^N^O^+H/), and 
in addition, the ferment known as myrosin which converts the sinalbin into an 
active principle, oxy-bensyl-thiocyanate (a very acrid volatile body) sinapin 
sulphate and glucose. The following formula represents the change that occurs: 

C. 0 H 44 N,S t O 1 , = »C,H II O,+C,H l O-NCS+C I .H M NO i -HSO 4 . 

Oxy- 

Sinalbin Glucose benxyl-thio- Sinapin sulphate 

cyanate 

Black mustard contains the glucoside sinigrin, and a ferment, myrosin, 
which produces the following reaction: 

C 1 .H 1 .NKS a 0 1 . = CjHjCNS + C.11,,0. -f KHS0 4 . 

Sinigrin Sulpho-cyanate Glucose Hydrogen 

of allyl Potassium sulphate 

(Essential oil of Mustard) 

White Mustard seed when reduced to a powder and made into a paste 
with cold water, acts as a powerful stimulant. Large doses cause vomiting. 
Intestinal secretion is increased by the use of mustard, which is rarely used, 
however, as an emetic because of its pungency. It is extremely valuable for 
relieving pain or congestion. It is a splendid emetic for dogs in the spoonful 
doses, given in warm water. Dr. Millspaugh states that in the case of black 
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mustard, no specific toxic symptoms have been noted, but in speaking of white 
mustard, he states that the essential oil of mustard is a virulent, irritant poison, 
causing, when ingested, severe burning, followed by increased heart action, and if 
pushed to extremes, loss of sensibility, paralysis, stupor, rigors, and death. It 
causes immediate vesication, followed by deep ulceration, which is difficult to 
heal, 

Dr. White in his Dermatitis Venenata, says: 

The action of the sinapism is well known. In a few minutes after its application the 
akin begins to feel warm, and by the end of a half-hour, if the patient bear it so long, 
this sensation has increased to an intolerable horning. The changes in the cutaneous tissue 
are, within a few minutes, a considerable degree of hyprraemia. which, after a time, increases 
to an intense redness, which persists for a day o« two. and often leaves behind it a per- 
sistent pigmentation, at times of a dark brown color, to mark the seat of the sinapism. On 
this account one should never be applied upon the upper chest or other part of a woman 
which the dress will not always conceal. If the action be continued beyond its legitimate 
rubefacient effect, a period which varies greatiy in persons it may produce vesication, or 
even deep suppuration, effects at time* very intractable under treatment. It is alated that 
the addition of vinegar to a mustard poultice greatly lessens its activity. 

Sarepta mustard ( B . Besscnana) much resembles hlack mustard and is 
used in the same way. Sarson or Indian colza ( B . compestris var. Sarson) is 
used in India in place of white mustard and oil cakes made from it serve as 
stock food. A brown variety ( B . Napus var. duholoma ) is grown l>oth as 
an oil seed and as a vegetable. Another variety. Indian mustard ( B . juneta) 
is also known as of economic importance. 

The mustards of India are not always easy to distinguish. They have been 
carefully studied by Col. Prain. 

Brassica Rapa causes inflammation of the bowels, tympanites, constipa- 
tion, diarrhoea, some brain irritation, ami haemorrhagic enteritis. The disease 
is more common in Europe where rape seed is used as stock food. 

3. Radicula (Dill.) Hill 

Annual, biennial or perennial, usually glabrous herbs of pungent quali- 
ties, pinnate, entire, or pinnatifid leaves; flowers yellow or white; calyx with 
spreading sepals; pistil with short or slender style and 2-iobcd, or entire 
stigmas; pod usually short, varying from oblong-linear to globular-terete; seeds 
numerous, small in 2 rows in each cell ; cotyledons accumbent About 25 species 
of wide distribution. 

Radicula Armoracia (L.) Robinson. Horse radish 

A stout perennial with long deep roots; leaves large, on thick petioles, 
oblong, crenate, or pinnatifid, glabrous; stem leaves lanceolate, or oblong cordate; 
flowers with 4 green sepals and 4 white petals, not common ; pods short, globular, 
but fruit seldom found. 

Distribution. Tt is native to the eastern part of Europe, Turkey, Greece, 
and the Caspian Sea through Russia. Poland and Finland. In Germany, 
France, Sicily, Norway, and Great Britain, it has escaped from cultivation. 
Common in Northern United States. 

• 

Radicula palustris (L.) Moeneh. var. hispida (Desv.) Robinson. Marsh Cress. 

An erect annual, or biennial, pubescent herb, from \-2'/ 2 feet high; leaves 
pinnately cleft or parted, or occasionally the upper laciniate; the lobes toothed; 
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upper leaves nearly sessile: pedicels as long as the small flowers, generally 
longer than the pods ; pods ovoid or oblong ; styles short. 

Distribution. Common in northern portions of United .States, to the Gulf 
and west to the coast; also Canada. Native to Europe. 

Medical and poisonous properties . It is certain that horse radish and other 
members of this genus have properties somewhat similar to those of the mus- 
tards mentioned above. Horse radish contains both sinigrin and myrosin. Dr. 
Rusby mentions that it may produce serious trouble. He says: 

The common hors* radish. likewise, loan it* irritating properties when heated or dried. 
There are almost identical with those of mallard, and while it would not generally be re- 
garded a* a poisonous article, yet used in excess H may become so through its powerful 
Irritation of the urinary organs, by which it is excreted. Johnaon gives a ease in which 
this result was extreme and serious. It may tbe.-efor- be borne in mind that il should not 
be consumed in inordinate quantity. This result, should it occur, would be found ex- 
cruciatingly painful. 

Dr. Johnson in his Manual of Medical Botany of North America, writes 
as follows: 

The acrid principles of these plants appear, clinically, to be eliminated by the kidneys, 
and hence, Incidentally, they produce a decided diuretic effect. The urine is not only in- 
creased in quantity, hut partakes also of the acrid character of the plant employed. In one 
case that came under the author’s observation, tbe individual, though in perfect health, so 
far as the genito-urinary tract was concerned, suffered extremely from vesical pain and 
irritation for hours after using horse-radish as a condiment. In animals it produces a 
violent colic. 
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4. Capsella, Medic. Shepherd’s Purse 

Annual or winter annual, erect herbs, pubescent with more or less branched 
hairs; flowers in racemes, small, white; basal leaves tufted; pistils with short 
styles; pods obcordate, triangular, compressed at right angles to the partition; 
valves boat-shaped; seeds numerous, small, without margins; cotyledons accum- 
bent. A small genus of 4 species, 2 in North America. 

Caspella Bursa- pastoris (L.) Medic. Shepherd's Purse 

An annual or winter annual, \y» feet high, root leaves clustered, lobed, 
pinnatifid, or merely toothed, stem leaves sessile, lanceolate, auriclcd; flowers 
small, white; pods triangular, truncate, or cmarginate, many seeded; seeds light 
brown, elongated with a prominent ridge; seeds mucilaginous when moistened 
with water; cotyledons incumbent. 

Distribution. One of the most common weeds everywhere in eastern North 
America from Nova Scotia to Florida, west to Texas and the Pacific Coast, 
from Eastern Canada to Manitoba to Vancouver in B. C. Cosmopolitan, as 
common in Europe as in the United States. Naturalized from Europe, 

Poisonous properties. It produces the same symptoms as other members 
of the family only somewhat less severe. 

5. Camelina, Crants. False Flax 

Erect, annual herbs, sparingly branched; leaves entire, lanceolate, or 
pinnatifid; flowers racemose, yellow; sepals 4. green; petals 4, yellow small; 
pistil with stigma entire, style slender; pod obovoid or pear-shaped; flatfish; 
seeds small, numerous; cotyledons incumbent. The 5 species are native to 
Europe and Asia. 

Camelina saliva (L.) Crantz. False Flax 

An erect, glabrous annual with simple or sparingly branched stem, I / 
feet long, smooth, or slightly pubescent, hairs stellate; leaves erect, lanceolate 
or arrow shaped, entire or nearly so; flowers small, yellow, pedicels in fruit 
spreading: pod obovoid or pyriform, smooth reticulated, margined; seeds light 
brown 1 line long, minutely pitted, cotyledons incumbent, caulicle prominent, 
running lengthwise. On the addition of water, the seeds become mucilaginous. 

Distribution. It is common in Manitoba, south to Minnesota, Northern 
Iowa, and the Dakotas, where it is a well known and a troublesome weed, in 
flax and grain fields from Ontario to the Middle States across the continent. 

Poisonous properties. The plant has a disagreeable sharp odor and causes 
counter-irritation. 

6. Lepidium (Tourn) L. Pepper Grass 

Erect or diffuse, annual, biennial or perennial herbs ; leaves entire, ot 
pinnatifid; flowers racemose, white; petals small or none; stamens 6 or fewer; 
pod roundish, flattened contrary to the partition, winged or wingless; seeds 
solitary in each cell; cotyledons incumbent or rarely accumbcnt. About 65 
species in temperate regions. The European L. campestre, native to Europe 
cultivated for salad purposes, is occasionally spontaneous. The seeds of two of 
our native species are used for bird food. 
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Id*. 256c. False Rax (Cam#/ 
inn saliva). Seed* become muriUr- 
In oua on addition of water. (After 
Hochstein). 




Lepidium virginifum L. I.argc Pepper Grass 

Pod circular or oval with a little notch at the upper end ; seeds light brown, 
elongated, with a prominent ridge on one side, on the addition of water they 
become mucilaginous ; cotyledons accumbcnt. 

Lepidium apetalum Wilkl. Small Pepper Grass 



Seeds light brown, elongated, with a prominent ridge on one side. Seeds 
become mucilaginous when moistened with water. Cotyledons incumbent. 
Distribution. In nearly all parts of the United States. 

Poisonous properties. Pepper grass produces counter-irritation. 



7. Thiaspi L. Field Per.nycress 

Low plants with undivided root leaves, stem leaves arrow-shaped and clasp- 
ing; flowers small, whitish or purplish : pod orhicular, obovate or obcordate; 
seeds 2-8 in each cell; cotyledons, accumbent. 
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Thlaspi arvmse, Field pennvcress, Frenchweed or Stinkweed 

A smooth annual with small white flowers; pod, broadly winged, about 
Vi inch in diameter, deeply notched at top. Commonly naturalized in some 
places; becoming more abundant in the Northwest. A common weed in grain 
fields. It is common in the Canadian Northwest 2 nd not infrequent in Iowa 
and Minnesota, abundant in the Dakotas. 

Poisonous properties. Probably causes counter-irritation. I 11 the Canadian 
Rockies the weed is carefully avoided by stock because of its pungent properties. 




Capparidackae. Caper Family 

Herbs, shrubs or, occasionally, trees; alternate leaves and cruciform flowers; 
sepals 4-8; petals 4 or none; stamens 6-numerous. not tetradynamous ; fruit 
a 1 -celled pod or berry with 2 parietal placentae; seeds similar to those of the 
Crueiferoc, but with the embryo coiled. An order of about 3S genera and 
400 species. Generally found in warm regions, few in the United States. 
The plants are often acrid or pungent; the flower-buds of one, the Caper 
( Capparis spinosa), arc pickled. Several of the species like the Rocky Moun- 
tain bee plant are cultivated for ornamental purposes. A few of the plants arc 
weedy. 

Capparis contains the coloring matter rutin. 

Genera of Capparidaccae 



Plants clammy pubescent. 

Stamens 8 or more 2 Polanisia 

Plants not clammy pubescent. 

Stamens 6, pod few seeded 3 CIcomclla 

Stamens 6, pod many seeded 1 Clcome 



I. C leome L. 

Glabrous annuals; leaves trifoliolate or simple; flowers in leafy bractcd 
racemes; petals entire, with claws; stamens 6; pistil with a 1-celled ovary; 
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pod linear with a long stalk (stipe) many seeded; the receptacle bearing a 
gland beyond the stipitate ovary. A small genus of about 75 species, mainly 
tropical. 

Cleome strrulata Pursh. Rocky Mountain Bee Plant 

An annual, from 1-3 feet high, with digitate, 3-foliolate leaves and leafy, 
bracteate racemes; calyx 4-deft, petals 4, cruciform, short clawed, and rose- 
colored; pods linear, many seeded. 

Distribution. Widely distributed west of Missouri, from the Canadian 
Rockies to Kansas, Mexico, Arizona and Utah, eastward occasionally from 
Minnesota to Illinois. The plant is regarded with great favor as a bee plant. 

Cleome lutea Hook. Yellow Cleome 

This plant is like the preceding, but the leaves are 5-foliolate or the 
upper 3-foliolate, leaflets oblong or oblong-lanceolate, entire, stalked or sessile; 
flowers yellow; pod linear, stipe longer than the pedicel. 

Distribution. In dry soil from Nebraska to Washington and Arizona, The 
former species is particularly conspicuous west of the 100th meridian. 

Poisonous and Medical properties. These plants are not generally placed 
with the poisonous plants, although they contain the same pungent principles 
that members of the Mustard family have. They are seldom eaten by stock. 




Fig. 259. Reeky Mountain 
Bee Plant (Cleomt strrulata). 
A plant with pungent proper- 
ties. (Ada lUyden). 




Fig. 260. Yellow Cleome 
(Cleome lulea). Common in 
the West. (Ada Hayden). 
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Z Polanisia Raf. 

Clammy herbs with whitish or yellowish flowers, palmately compound or 
simple leaves; flowers produced in racemes; sepals 4, deciduous; petals with 
claws and notched at the apex ; receptacle not elongated, bearing a gland at the 
base of the ovary; stamens ^-numerous, unequal; pod linear or oblong, turgid, 
many-seeded, seeds reticulated. About 14 species in tropical and temperate 
regions. Annuals, with glandular hairs ; common in sandy soils or on railroad 
embankments. 

Polanisia graveolens Raf. Clammy-wecd 

The near relative of the Rocky Mountain bee plant is a clammy weed with 
loose racemes of conspicuous flowers; petals with claws; stamens 8-32; pod linear 
or oblong, turgid, many-seeded. 

Poisonous properties. The same may be said of this as of Cleome. It 
is a clammy, pubescent weed with very pungent properties. 

3. CUomella DC. 

Annual herbs with 3-5 foliolate leaves, calyx of 4 sepals; flowers generally 
in racemes; petals 4, entire, without claws; receptacle short; stamens 6, in- 
serted on the receptacle ; ovary short, long-stalked ; pod linear to oblong, many- 
sccdcd. About 75 species, found chiefly in southwestern North America and 
Mexico. 

Cleomella angusiifolia Torr 

A glabrous annual from 1-2 feet high, leaflets 3, linear lanceolate or linear 
oblong, bracts simple; flowers small, yellow; pod rhoniboidal, raised on :i 
slender stipe, but shorter than the pedicel, few seeded. 

Distribution. Vrom Nebraska and Kansas to Texas. New Mexico and 
Colorado. Abundant in waste places. 

SARRACENIALES 

Carnivorous plants secreting a viscid liquid: radical leaves; scapose flowers; 
corolla choripetalous; sepals generally distinct; stamens usually free; ovary 
compound superior. Contains the families Droseraceae, Sarraeeniaeeae and 
Ntpenthaceae ; the genus Sarracenia has 6 species in eastern North America; 
S. purpurea, found as far west as Minnesota, contains the alkaloid Sarractnin. 
Dariingtonm calif or nica occurs in California and Oregon. Heliamphora is 
native to Guiana. The family Sepenthaceae with 4(1 species is found mostly in 
the India-Malayan regions; some specie* being frequently cultivated in green- 
houses. The plants of these orders are insectivorous, capable of digesting in- 
sects. 

T>ro$E*aceae 

Perennial or biennial glandular pubescent bog herbs or somewhat shrubby 
plants; leaves mostly irom the ha sc with tentacles, which secrete a viscid sub- 
stance to catch insects: ci^cinnate in the bod: fl'wers perfect, racemose; calyx 
persistent, 4-8 parted, or the sepals distinct; petals 5 free; stamens 8-20; ovary 
free, 1-3-celIed; styles 1-5, simple 2-cleft: capsule 1-5-celIed. A small order of 
125 species of wide distribution. The most important genus is Prosera, com- 
monly called sundew, the tentacles of which secrete a viscid fluid which catches 
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insects and clings to them. The D. rolundifolia it commonly found in our 
northern hogs. The Drosophyilum lusilonicum is found on the sandy hills of 
Portugal. The Venus fly-trap ( Dionaeo mustipula) of the Carolina* grows 
on the sandy barrens and feeds on insects. These plants arc somewhat rare. 

Poisonous properties. According to I)r. Schaffner, the common sundew 
is poisonous to cattle. From one species of Drosera two pigments have been 
isolated, the red having the formula C n II g O # and the yellow, C n ll,0 4 . 
Plants of the family in Australia arc said to l»e poisonous to sheep. 

According to GrcshofF the leaves of Drosera btnaU a contain hydrocyanic 
acid. D. rotundifolia, and D. intermedia, were also found to contain a little 
UCK. The leaves of Dion, tea musdpula contain the same substance. 

ROSALES 

Herbs, shrubs or trees; flowers usually polypctalous ; stamens mostly peri- 
gynous or cpigynous; sepals chiefly united or confluent with receptacle; carpels 1 
or more, distinct or sometimes united into a compound ovary. The order in- 
cludes the families Podostemouaceas, Crossulaceae, Ccfhalotaeeac, Saxifragaccat, 
Pittosporaceoe, ilamamclideueae, Piatanaecae. Rosaee ae, Connaraceae , Legu- 
minosae and other small families. The family Saxijrayaecae includes the red 
currant (.Ribcs vulgar*), black currant (R. nigrum), the Missouri currant. 




a •>'■/. tlHiain* the ruitriic arrangement and 
per.ed lo catch the insieta. (Kerncr-Ollver. Dept. 



Fin. 260b. Tl r Vri.ua F.y Tran (Diana* 
with some of Hi- traps closed ami others o 
Rut. Univ. nl Mum.). 



tlircmrh folded Iraf; 3, One of llie Spines. 
6. I ".lards upon trap; 7. Glands in the wall 
r. of Minn.). 



Fin. 26Cc. Insect Traps. 1. Uisac, •»; -'.S* . 
4. Leal ol /IfJroz’and’o; 5. Section of closed le 
ol trap of Sarrmtnia. (Kcrncr. Dept. Kne I 
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Fig. 261. Common Sun- 
clow (Drouro rolundi/lora). 
Folio noua to cattle. (After 
Fitch). 




Pi*. 262. MiMOurt Currant (JlfeM 
ear cum). The flower* are aplcy frae- 
rant. It ia a well known ahrub. (W. 
S. Dud*eon). 



(/?. aureum), the Crandall, a well known cultivated form; the cultivated goose- 
berry (R, Grossularia), Missouri Rooschcrry (R. gracile) ; the cultivated 
hydrangeas ( Hydrangea paniculata); the wild hydrangea (//. arborescens) ; 
used as a diuretic; the mock orange ( Philadelphus coronarius), and /’. grand! 
florus; Deutsia stabra, the Astilbe japonica and the alun) root (Heuchera 
atnerieana) a powerful astringent. Several members of this family arc poison- 
ous; Ihe western Jamesia amerieana, a pretty shrub of the Rocky Mountains 
with white flowers, contains an appreciable amount of 11CN’, according to Gres- 
hoff. The same substance also occurs in the garden Hydrangea hortensia , H. 
arborescens, an American species of the southern region. The //. Thunbcrgii', 
If. I.itidlcyana and //. involucroto all contain IICN'. The IlCh*, however, is 
in a transitory stage. GreshofT states that the leaves of Philadelphus coronarius, 
P. Lanoinci and /’. microphyllus, and the seeds of /’ grandiflorus contain sap- 
onin, as do the leaves of Deutsia stomiueo. The family Haniomclidaccat includes 
the witch hazel ( Hamamelis virginiana) containing a bitter principle; the storax 
(Liquidambar oricntalis ) of the Old World which contains two resin alcohols, 
storesin’ and ester, and red gum (L. Styraeiflua ) a common tree of moist 
woods of the South supplying a well known commercial wood; it is also an 
ornamental tree, the leaves of which, when bruised, are fragrant. The family 
Platanaceae contains the sycamore ( Platanus occidentals), a large tree which 
furnishes valuable wood and is also used for ornamental purposes. According 
to GreshofT the leaves of Platanus acerifolia, P. cuneata, P. occidentals and P. 
orientals contain HCN. The young leaves are poisonous. 

, Families of Rosales 



Calyx free from the ovary, wholly superior. 

Simple 1-celled Lcguminosac. 

Ovaries 2 or more compound ; stamens twice as many as the pistils 

Crassulaceac. 
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Stamens inserted on the calyx, stipulate Rosaceae 

Calyx more or less coherent with the compound ovary Rosaceae (Pomcac) 




Pi*. 251. R«i Cum Sljraa/lua). PurnUbu a commercial 

wood. 



Crassulaccas DC. Orpine Family 

Succulent herbs; leaves generally sessile without stipules; flowers small, 
symmetrical, usually cymosc; petals and sepals equal in number, from 3-20; 
stamens as many or twice the number; pistils distinct, fewer than the sepals; 
receptacle usually with small scales 1 back of each carpel ; fruit a dry dehiscent 
follicle; usually many seeded. This is a small family of about 50 species, many 
being found in dry soils, rocks, etc. in North Temperate regions. A few of the 
species arc cultivated for ornamental purposes, among these being the Rochea 
coccinta of the Cape of Good Hope, whose flowers have narcotic properties; 
poisoning sometimes resulting from smelling them. Some ni the Crossulaceac 
contain crassulocic and malic acids. The Cotyledon ventricosa of South 
Africa is said to produce the N'cnta disease of that region, although this is 
usually ascribed to some members of the Pulse family and is probably identical 
with loco disease. The leaves of wild tea ( Catka edulis), according to Bull. 
Miscellaneous Information of Kcw Gardens, when chewed are said to have 
great sustaining powers. 

Sfdum (Toura.) L. Stone Crop 

Fleshy, smooth herbs, mostly perennials, with alternate leaves; flowers 
cvmose, perfect or dioecious; calyx 4-5-!obed; petals 4-5, distinct; stamens 8-10, 
perigynous; pistils 4-5, distinct or united at the base; styles short; follicles 
many-sccdcd. About 150 species, mostly of temperate and cooler regions of the 
northern hemisphere. A few arc cultivated for ornamental purposes. There 
arc several somewhat weedy species as S. purpureutn and mossy stone crop (5". 
acre), the latter native to Europe but escaped to roadsides in the East It has 
acrid properties, which is also true of the live-forever, a plant of the Rocky 
Mountains. 
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Sedum purpureum Tausch. Live-forever 




A stout perennial 2 feet high with fleshy oval or obtuse, toothed leaves; 
and flowers in compound cymes; corolla purple, with oblong-lanccolatc,, purple 
petals; stamens perigynous; pistils with a short style; fruit a follicle with a 
short pointed style. 

Distribution. Native to Europe, frequently escaped from cultivation and 
found around dwellings and in cemeteries. 

Sedum acre L Mossy Stone Crop 

A moss-like plant spreading on the ground; leaves small, alternate, ovate 
thick and fleshy; flowers yellow, perfect, in spike-like clusters, cymose; the 
central flower with S sepals, 5 petals, and 10 stamens, the others with 4 sepals, 
4 petals and 8 stamens; follicle spreading, tipped with a slender style. 

Distribution. On rocks and along roadsides from New Brunswick to New 
York and Pennsylvania. Native to Europe. 



Fi*. 263. Common Lire 
for-ever ( Stdum purpurr- 
««). A plant with aetid 
properties. (Fitch). 



Fig. 264. Lire Forever sttitopetttl- 

»m). Common in the Rocky Mountain*; a plant 
with acrid properties. (W. S. Dudgeon). 
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Poisonous properties. Sedum acre, according to Dr. Schaffner, produces 
inflammation and vesication when applied to the skin; it is used to remove 
the false membrane in diptheria. Dr. White, in his "Dermatitis Venenata,” 
says with reference to the Sedum acre: "Wood states that the whole plant 
abounds in an acrid, biting juice. Oestcrlcn says that it is sharply irritative 
to the skin. The National Dispensatory states that the juice is capable oi blis- 
tering the skin, and that it is used upon corns and warts to soften them, and 
upon swollen glands as a resolvent. Mr. Cheney, a wholesale dealer in vegeta- 
ble drugs, informs me that the juice oi the green plant is poisonous to the skin 
of many persons." This plant, however, is not common in the United States. 

Rosacea e. Rose Family 

Herbs, shrubs, or trees; leaves alternate or some opposite, stipulate, fre- 
quently falling soon after the leaves appear; flowers regular; stamens generally 
numerous, distinct, inserted on the calyx; petals as many as the sepals or rarely 
wanting; pistils 1-many, generally distinct, except in Pomcae, where the pistil 
is united to the calyx ; fruit various, achenes, follicles, drupes or pomes as in 
the apple; .-.eed* 1 -many, without albumen; embryo straight, with large cotyledons. 
The order contains about 90 genera and 1500 species of wide distribution; in 
temperate and tropical regions, some boreal. But few of the plants arc nox- 
ious or have noxious qualities. 

The several cherries, like Pruttus serotina and P. xirgittiana arc known to 
cause stock poisoning, and the seeds when eaten likewise produce fatal results 
in man. The P. serotma or wild black cherry, is used in medicine, under the 
name of /’. Virginian, i. The choke cherry (/’. virginiana) is also used in med- 
icine. The bark of the wild black cherry is officinal. It contains tannic anil 
gallic acids, and a volatile oil resembling the volatile oil of bitter almonds. It 
is used as a tonic and astringent. The leaves of the laurel cherry are used 
for making cherry laurel water which is a sedative narcotic. From Pruttus 
Atnygdalus, var. amara, native to Asia, is obtained the amygdalin of bitter 
almonds, which is converted into hydrocyanic arid. This acid is deadly poison, 
and is obtained from a great many different plants. The leaves of the laurel 
cherry also contain the same substance. IICN* has l>ccn found in Pruttus 
pnniculolo, P. penduht. P. Pentuyhauiea; Pyrus Aria. P. pinnatifida, P. japon- 
iVo; Crataegus orientolis: Colon, -aster inlegerrima: Xuttallio eerasifortnis ; 
Amelanchitr alnifolia; Chotnameles japemca. According to Grcshoff the leaves 
of Kageneckia angustifolia contain hydrocyanic acid. The same writer reports 
this substance in the mountain mahogany ( Certocarpus parvifolius) of the Rocky 
Mountains. It must be regarded as poisonous. In laurel cherry, it is largely 
derived from the decomposition of laurocerasin. This species also contains 
prulaurocerasin. Several species of other orders also might suitably be mentioned 
here as containing substances capable of being converted into hydrocyanic acid. 
In this class arc the toadstools (Agarirus oreades). bitter cassava (Manihot 
utilissitna ) and sorghum (Andropogon Sorghum). 

According to Greshoff Cornus folio/osa , Spiraea japonica and many other 
plants of the family contain saponin. 

The same substance is obtained from oilier plants of the genus Pruttus. 
Oil of roses is obtained from the Rosa damascene, Miller, var. The mucilaginous 
seeds of the quince ( Pyrus Cydonia) have been used in medicine for a long 
time. 
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Many plants of the family are cultivate*! for ornamental purposes and some 
arc economic. In the first class is the laurel cherry (Prunus I,ouro-ccrasus), a 
handsome fragrant shrub of the Caucasus to northern Persia, cultivated in the 
southern states and very common in the Mediterranean regions of Europe. The 
Mayday tree of Europe ( Prunus Podus), as well as numerous species of the 
genus Spiraea, like Spiraea Douglasii. S. salicifoiia . S. japonieo. S. Thunbergii; 
the nine-bark {Physocarpus opulxfoiius), species of the genus Rosa, such as 
the prairie rose {Rosa setigera). sweetbrier < Rosa rubiginosa) , dog rose ( Rosa 
canina), R. rugosa. R. galiica. and the cinnamon rose (R. cinnomoneo) are 
frequently cultivated. Kerria japoniea, Rubus odoratus. Pyrus coronaria, P. 
japonieo, P. Aucuparia, P. amerUano, Crataegus mollis and C. punctata are also 
cultivated. 

The family contains a large number of valuable fruits; oi these we may 
mention the service berry (Amelanchier canadensis and A. spicata), the apple 
( Pyrus Malus), the pear {Pyrus communis), the quince (P. Cydonia), straw- 
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berry ( Fragaria vesca, F. vxrginiana, var. Iliinoensis), the F. chiloensis, native 
to Chili and the Pacific coast (the common garden strawberry is a modified 
form of the Chilian strawberry), and the Indian strawberry (Duchesnca indica). 
We may also mention the wild northern plum (Prunus americana), the Chick- 
asaw plum (P. angusti/clia), European garden plum ( P . domes tica), sand 
cherry ( P . pumita and P. Resseyi); the cherries. English cherry (P. avium), 
naturalized in the southern states, especially in Virginia and Maryland, the sour 
cherry (P. Cerasus), also naturalized in the East and extensively cultivated, the 
wild red cherry ( P . Pennsylvania), commonly used in the north, the Japanese 
plum (P. triflora), the apricot (P. armeniaca), peach (P. Persia) , almond (P. 
Amygdalus ) flowering almond (P. nano), wild red raspberry (Rubus idaeus 
var. aculeatissimus), black raspberry ( R . oceideutalis), garden raspberry of Eu- 
rope (R. Idaeus), salmon berry ( R . parvif torus), dewberry ( R . euneifolius ) 
and the wineberry of Japan (R. pkoeuiolasius). The fruit of the Icaco plum 
(Chrysobolanus leaco) of tropical America is edible. The wood of the wild 
black cherry (P. seroiina) takes an excellent finish, and therefore is highly de- 
sirable for cabinet making ami for interior finishing of houses. The wood of 
other species of the genus is used in the manufacture of pipes and furniture. 
Most of the plants of the order contain no injurious substances. Halit acid 
C 4 H,0. occurs in the fruit of the cherry ( Prunus Cerasus). plum (P. domes- 
tica), the apple ( Pyrus Malms), Uie strawberry (Fragaria virgimaua), (/•'. 
vesca), etc. Salicylic acid C,H 4 0, occurs in the fruit of the strawberry, citric 
acid in Rubus, the strawberry and Pruuut domesliea. The Quillajo Saponaria 
contains saponin, the bark yielding 2 per cent. Kobort distinguishes two sub- 
stances ijuillajic acid C, 0 II„O |# and sapotoxin C lf I! f- 0 |r 

The glucosidc amygdatin was first obtained in 1830 by Kohiquct and Boutron 
from the seeds of the bitter almond. Liebig and Wochlcr named the substance 
which converts the amygdatin into the so-called essence of bitter almonds, emu/- 
sin. They found that through the action of emu 1st n, sugar and prussic acid 
were formed. The name synaptase was given to emulsin. 

C,.H w NO II + 211,0 = CJ!,0 + HCN -|- 2C.1I..O,. 

Amygdnlin Benzoic Prussic Glucose 

aldehyde acid 

Emulsin can also convert saticin, ktlicin, phlorizin, and arbutbt. The change 
in arbttlin is as follows: 

C ls H,.O r 4- H,0 = C.1I.O, 4- c.11,,0,. 

Arbutin Hydrcquinon Glucose 

In the cherry leaves emulsin occurs in the leaves ami younger branches. Emulsin 
also occurs in PeniciUium glaueum ar.d Aspergillus niger. 

The Kooso ( Brayera onlhetmiulia) is a large dioecious ornamental tree 
from Abyssinia. The drug conies from the pistillate flowers which have a tca- 
likc odor but a bitter, nauseous taste and contain cuscotoxin which is a muscle 
poison, protocosin and cosin which is bitter and acrid. In medicine it is used 
as a tacniafugc but in large doses produces vomiting and colic. Agrimonia 
gryposcpala, Gillcnio sSipulacca, and Gcum urt/onuu: are used as astringents. 
The roots of the water avent (Geum rivale ) arc tonic and powerfully astringent. 
The soap-bark ( Quiilaja Saponaria) of Peru and Chili is used as an expectorant 
and is an irritant poison. According to Schneider who investigated a great 
many of the saponins which occur injuriously in about fifty families, they act 
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poisonously by dissolving the blood corpuscles, Choleslerin contained in the 
body acts as a natural antidote against them. 

Several plants of the order produce members of the terpene group ; rose oil, 
contains rhodixol C 1(l H. R 0. supposed to be identical with geranium oil; and a 
second terpene, r os to I, C^H^O,. Many frui's of the order, especially Pomeac, 
contain mannite and sorbitf. The arbutis, C 1# H, # O r obtained in many plants 
also occurs in some plants of this order; the glucoside hydroehinon, C f H, s O, 
occurs in the buds oi pears. Qutrcririm C |l H 1# O t , derived from a glucoside. 
is found in the flowers of haw (Crataegus), the hark oi apple trees and of 
Prunus inslitisia. Amygdali* occurs in the seeds of many plants 
of the family, especially in Pomeoe and Pruneae; also in the hark of Prunus 
Padns, P. strotino, etc., and in the seeds of Pyrus Aneufiaria. 




I'ig. 266 . Kooso (Bravera onlktlminlieo). Flowering branch. Contains a imi»clc poiMin. 
(After Paguet). Pig. 266 a. Common Wild Plum iPrmmui amtritana). (C. M. King). 



Genera of Rosateae 

Ovary inferior or enclosed in the calyx tube. 



Carpels numerous; fruit an aehene 3. Rosa. 

Carpels few, fruit not an achcnc. 

Carpels cartilaginous; fruit a pome 4. Pyrus. 

Carpels bony, drupe-like 6. Crataegus. 

Ovary superior not enclosed in calyx tube. 

Calyx deciduous; fruit a drupe 5. Prunus. 
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Calyx persistent. 

Pistils numerous; fruit drupelets 1. Rubus. 

Pistils numerous; fruit an achene 2. Fragaria- 



1. Rubus. Raspberries and Blackberries 

Perennial herbs, shrubs or vines; vine prickly, with alternate leaves, 5-7 
foliolate or simple ; flowers terminal ; axillary or solitary, white reddish or pink, 
usually perfect; calyx 5-parted, petals 5, deciduous; stamens numerous; achenes 
usually many, inserted on the receptacle, which is cither fleshy or dry; carpels 
forming drupelets. About 200 species chiefly Northern. 

Rubus Idatus L. var. aculealissimus (C. A. Mey.) Regel & Tiling. Wild 

Red Raspberry 

Stems biennial, upright shrubs covered with straight, stiff bristles, some 
hooked, and glandular hairs; leaflets 5-5, oblong, ovate, pointed, whitish, downy 
underneath; petals as long as the sepals, whitish; fruit light red. Spreads by 
suckers. 

Distribution, The species is native to the Appalachian Xfountains as far 
south as the Carolinas; common at high altitudes in the Rockies. Frequently 
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troublesome in fields for several years in the north and persists for a long time 
in gardens. A common native of the north. 

Rubus occidental^ L Black Raspberry, or Black-cap Raspberry 

Stems biennial, glaucus, recurved, beset with hooked prickles ; rooting at the 
tip; leaves pinnately 3-foliolate, or rarely 5-foliolate; leaflets ovate, coarsely 
doubly serrate, whitish underneath; flowers corymbose clusters; petals shorter 
than the sepals; fruit usually purplish-black, occasionally white. 

Distribution. Quebec to Georgia, to Missouri, to Minn. Like the preced- 
ing species, often troublesome in fields and gardens. 

Rubus tnllosus Ait High Bush Blackberry 

Shrubs 1-6 feet high, upright or reclining, armed with stout recurved 
prickles, hranchlets and lower surface of leaves glandular; leaflets 3-5, ovate, 
pointed, terminal one stalked; flowers in corymbose clusters; petals white; fruit 
not separating from the juicy receptacle, blackish. 

Distribution. From Nova Scoria to Georgia, Missouri, Kansas, to Minn. 
Troublesome like the black-cap Raspberry. 

Injurious properties. No species of the genus Rubus is known to be poison- 
ous, but the bristles and spines on various species frequently inflict injuries 
Numerous cases of inflammation, and later pus formation, are reported from 
the prickles found on the common red raspberry. This is especially true of 
the larger prickle of the black raspberry and the dewberry. The bark of the 
blackberry contains v illosin. The leaves arc said to cause an irritation of the 
skin of berry pickers or others who walk among the bushes. 




Pi*. 269. Common Blackberry (K«b*r villonu). 
The common blackberry produces prickles which act in* 
juriously in a mechanical way. (Ada Hayden). 
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2. Fragaria L- Strawberry 

Perennial stemless herbs; leaves petioled, stipulate. 3-foliolate; flowers white, 
in clusters, polygamo-dioccious ; calyx persistent, with 5 bractlcts, deeply 5-lobed; 
petals 5; stamens numerous; carpels or pistils numerous; the receptacle elongat- 
ed, which become fleshy in fruit. A small genus of about 25 species contain- 
ing the common cultivated strawberry ( F . chiloensis ) of the Pacific coast, our 
wild strawberry (F. virginiana) , the European strawberry (F. vesca) and the 
Indian strawberry ( F . Indica or Duchesnea indica). 

Fragaria vesca L. European Wood Strawberry 

A perennial with ovate leaves, dentate, thin; flowers white, racemose recep- 
tacle, elongate, fruit with achenes. seeds free above the receptacle. It is very 
different from our common wild strawberry, in which the achenes are sunken 
in the flesh. 

Poisonous properties. Few people would suspect that the seeds of the straw- 
berry are injurious, but I have known people who have found that the eating 
of the common cultivated strawberry is injurious, and it is known that the 
European strawberry (F. vesca) produces a rash that sometimes resembles that 
produced by scarlatina. Dr. Millspaugh. in speaking of the European straw- 
berry, says of a lady coming under his care who had consumed the fruit of the 
strawberry grown in Florida : 

In the afternoon of the urn «U y «be skin was bot and swollen, the patient thirsty 
and restless, and little sleep ws. Rained tkst night; tbe neat dsy the eruption brgan to fide, 
the appetite returned, and restlessness ceased. On tbe third dsy exfoliation began and was 
very profuse, the skin appearing quite similar to the condition existing after a severe stuck 
of scarlatina. 



* 




Fig. 270 Fig. 270a 

Fig. 270. Wild Strawberry (Fragaria lirgiaiana). (Ada Hayden). Fig. 270a. Wild 
Strawberry (Fragaria vesca). (Willis). 
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f'f *71. European Wood Strawberry ( Frog aria 
Mco). - Th '* P** n ' occur » *" Md* ,nd »*<•<>« road- 
aidea. Sometime* ctuwi drrmatiiia. <W. S. !>ud*con>. 



Prof. Prentiss • reports the case of a man who, at the age of 14, had become 
quite ill from eating strawberries and forever afterward could not eat them 
without becoming ill. 

3. Rosa L. 

Erect or climbing shrubs, with prickly stems, alternate leaves adnate to 
the petioles; flowers showy, corymbose, or solitary; calyx urn-shaped; stamens 
and carpels numerous; achcnes, enclosed in a berry-like calyx tube. Several 
species of the genus Rosa arc more or less troublesome in fields. The Rosa 
ccnli folia, used for preparing rose water contains a volatile oil. A confection is 
made from the hips of Rosa camina. R. galliea contains a volatile oil and a 
yellow crystalline glucosidc qurreitin. 

Rosa firatineola Greene. Prairie Rose 

An erect perennial shrub with densely prickly stems bearing slender bristles; 
narrow stipules, more or less glandular, toothed; leaflets 7-11, broadly elliptical 
to oblong-lanceolate, sessile or nearly so; flowers corymbose or rarely solitary, 
pink; sepals lanceolate, somewhat glabrous: fruit smooth. 

Distribution. Common on prairies of Wisconsin, Iowa to Texas, New Mex- 
ico and Montana. In Iowa, Missouri and parts of Minnesota and Arkansas, it 
is most troublesome. 

Rosa blanda Ait Smooth Rose 

An erect shrub with few straight prickles or wholly unarmed; from 1-3 
feet high; leaflets 5-7, short stalked; oblong-lanceolate; cuneate; stipules dilated, 
naked or slightly glandular- toothed: flowers usually large, corymbose or solitary. 

Distribution. From Newfoundland to Ontario and Illinois. 



Bot. Gazette 13:19. 
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Rosa Sayi. Schw. Say’s Rose 

A very prickly shrub with low stem, 1-2 feet high; leaflets 5-7 broadly ellip- 
tical or oblong, lanceolate, glandular, ciliate and resinous; stipules dilated; 
flowers large, solitary or rarely more; outer sepals usually with 1 or 2 narrow 
lateral lobes. 

Distribution. From northern Michigan, Northwest Territory to Colorado. 



Kig.[ 272. Arkansas Rose (Ron pratincole). A native roue. 
(Ada Hayden). 



Rosa Woods# Lindl. Wood's Rose 

Stems usually low; 6 inches to 3 feet high with slender, straight or recurved 
spines and scattered prickles, or unarmed above; leaflets 5-7 obovate to oblong 
or lanceolate, more or less toothed; flowers corymbose or solitary; sepals naked 
or hispid; fruit glcbose. 

Distribution. Prairies of Minnesota and from Montana to New Mexico and 

Texas. 

Mechanical injuries. The prickles inflict injury to cattle, and are especial- 
ly troublesome in grain fields. Before the binder came into use men were 
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injured by the prickles and spines of the rose which produced inflammation and 
caused the formation of pus. 

4 . Pynts L 

Trees or shrubs; simple leaves; flowers in cymose dusters, white or pink; 
calyx urn-shaped, 5-lobcd; petals 5. short-clawed; stamens usually numerous; 
styles mostly 5, distinct or united at the base; ovules 2 in each cavity; carpels 
leathery; fruit a pome. About 37 species of wide distribution, chiefly in the 
North Temperate region. The following species of the genus are cultivated 
for their fruits; quince (P. Cydonia), pear (P. communis), Japan or sand pear 
(P. sinensis), apple (P. Mains), Old World crab apple (P. baccala), mountain 
ash (P. americana), ( P. sitchtnsis P. sambuci/ olio) , European mountain ash (P. 
Aucuparia). 

The fresh bark of the wild mountain ash is used in medicine; it is known 
to produce irritation of the alimentary mucous membranes, and a reflex nervous 
irritation. 

Pyrus coronaria L Wild Crab Apple 

A small tree with petioled or ovate to triangular-ovate leaves, sparingly 
pubescent beneath; sharply serrate ami often lobed; flowers rose-colored, frag 
rant; calyx slightly pubescent; pome fleshy, fragrant, greenish-yellow, acid. 
Two other species are found in eastern North America, namely, P. oiigusli/olia, 
with small leaves and few flowers, and P. ioensis, with firm leaves, narrowed at 
the base, and pubescent calyx, chiefly west in the Mississippi Valley, P. ritularis 
Dougl., occurs from California to Alaska. 

Distribution. Our Eastern wild crab is found from Ontario to Michigan 
and South Carolina ; in the west it is replaced by the P. ioensis. 

Poisonous and medicinal properties. All the species of the genus Pyrus 
contain the glucosidc omygdalin, C J<> H lt N0. 1 , which is converted by the action 
of the ferment into hydrocyanic acid. The bark also contains citric acid, 
C # H # O t , and malic acid, C 4 H,O g , both of which appear in the fruit of the ap- 
ples. There may be occasionally cases of poisoning where animals arc allowed 
to browse upon the wilting leaves of the apple. 




Fig. 273. Common apple (Pyrus Malus). The wet] known cul- 
tivated apple. (W. S. DtMgroo). 
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Hi*. 274. Iowa Crab tPynu lot mis). 1. Flowering branch. 
2. Longitudinal section ©I (lower with petal* removed, natural 
sire. 3. Fruiting branch. 4. Longitudinal section of fruit. S. 
Summer branch. 1, 3, 4, J, one half natural sire. (M. M. Cbeney). 



Crataegus I,. Hawthorn. White Thorn 

Shrubs or small trees, usually spiny; leaves pctiolcd ; flowers in corymbose 
clusters, white or pink; calyx-tube urn-shaped; limb 5-cleft; petals 5, roundish; 
stamens numerous or few ; styles 1-5; fruit a pome, containing 1-5 bony, 1-seed- 
ed stones. About 75 species, although the number is sometimes estimated as 
high as 125. Some species, like C. punctata, and C. mollis, are ornamental. 

Crataegus mollis Schcele 

Shrub or small tree; shoots densely pubescent; leaves large, slcndcr-petiolcd, 
cuneatc, truncate or cordate at base, usually with acute lobes; more or less 
densely pubescent beneath; flowers large, 1 inch across: fruit bright scarlet with 
a light bloom. 
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Distribution. Common in thickets from Eastern Canada to Iowa and Kan- 
sas, and Texas. 

Poisonous properties. Large numbers of haw fruits are eaten, and several 
deaths due to the eating of Crataegus have been reported in Iowa. These were 
probably largely due to strangulation or indigestibility of the stony “seed." 
The flesh is said to be indigestible as well. 




Fig. 275. Common K«U Haw {Crataegus (C. M. King) 

5. Prunus L Plum and Cherry. 

Shrubs or trees with alternate pctioled leaves and small stipules; flowers 
variously clustered, mostly perfect; calyx inferior, free from the ovary, with a 
bell-shaped or urn-shaped tube and 5 spreading lobes; falling after flowering; 
petals white or pink; spreading stamens 15-20 or more, distinct, inserted on the 
throat of the calyx, perigynous; pistil solitary; style simple; stigma capitate; 
ovary 1-cclled, 2-ovulcd; fruit a drupe; seed usually one; embryo large, cotyle- 
dons fleshy, endosperm absent. Species about 90, of the north temperate regions, 
tropical America and Asia. The sweet cherry ( Prunus avium), sour cherry (P. 
Cerasus), native plum (P. a merit ana), Chicksaw plum (P. Chicasa), European 
plum (P. domcslico), Japan plum (P. triflora ), the flowering almond (P. 
triloba), peach (P. persiea), and apricot (P. armcniata) are all well known in 
cultivation. 

Prunus virginiana L. Choke Cherry 

A tall shrub or small tree, bark gray; leaves thin, oval, oblong or obovate, 
acuminate at the apex, smooth or slightly pubescent, sharply serrate, teeth 
large; oiten doubly serrate; flowers white in rather loose racemes, terminating 
leafy branches; petals roundish, fruit red, turning dark or crimson. Astringent. 

Distribution. Forming thickets from New Koundland to Manitoba to Texas 
and Georgia. 
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Prunus demissa Walp. Western Wild Cherry or Choke Cherry 

A shrub or small tree; leaves thick and oval or obovate, acute or more or 
less obtuse at the apex; teeth rather short; flowers white in dense racemes, 
terminating leafy branches; fruit dark or purplish black, less astringent than 
the preceding. 

Distribution. Dry soil, common in thickets arid woods from Dakota to 
Kansas, New Mexico to California and British Columbia. 

Prunus serotina Ehrh. Wild Black Cherry 

Large tree with reddish brown branches reddish wood ; leaves thick, oblong, 
or lanceolate-oblong, taper pointed, serrate, with short teeth shining above; 
flowers in elongated spreading or drooping racemes; petals obovate; fruit 
purplish black, and slightly astringent. 
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Distribution. From New England to Ontario, to Florida and Texas, 
Kansas, Dakota and Minnesota. 

Prunus Pennsylvania i L. Wild Red Cherry 

A small tree 20-30 feet high, light brown bark; leaves oval or lanceo- 
late, acute or acuminate, finely and sharply serrate, glabrous, with slender 
petiole; flowers white in corymbose clusters; fruit small, globose, light red 
hue and sour. 

Distribution. In rocky woods. New Foundland to the Rocky Mountains 
to Georgia. 

Poisonous properties. Many cases of poisoning have been recorded from 
eating the seeds of peach and bitter almonds. They contain a highly poisonous 




Fig. 277. Wild Red Cherry {Prnnns ft*%syh anica). _ 1. Flower- 
ing branch. 2. Longitudinal section of (lower. 3. Fruiting branch. 
4. Longitudinal section of fruit, slightly enlarged. 5. Cross section 
of fruit. 6. Embryo enlarged. 7. Axil of leaf, showing stipules. 
8. Winter branchlet. I. 3. 7. 8, one-half natural me. (M. M. 
Cheney.) 
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substance from which prussic acid is obtained. Mr. Chcsnut says in regard to 
the black cherry: 

Tho fruit la rather agreeable, being but slightly bitter and astringent in taite. In 
some localities it ia roach used to flavor liquor. Poisoning is frequently caused by cattle 
eating the wilted leaves from branches thrown carelessly within their reach or ignorantly 
offered as food. Children occasionally die from eating the kernels of the seed or from 
swallowing the fruit whole. 

Prof. Chas. D. Howard, of the New Hampshire Station, says: 

The poisonous property of all species of cherry leaves la due to hydrocyanic acid, 
popularly known as prussic acid. Thia compound doe* not rxiu as such in the growing 
leaf, but la derived from a class of substances called glucoskles, of which omygdalin is the 
type peculiar to the cherry. This, or a closely allied body, ia to be found not only in the 
leaves and bark, but especially In the stones of cherries, pearhes and plums, and the seeds 
of tho apple. By the action of moisture and a vegetable foment called emuhin, which 
exists in the plant, a complex chemical reaction takes place, that begins in the leaf the 
moment connection with the circulatory system i* cut oil. The three products of this re- 
action arc hydrocyanic seif, grape sugar and bcntoldtkydt. or bitter almond oil. 

There ia a popular opinion that the leaves of the cherry are poisonous only when cut 
and in the willed condition; that cattle may safely nibble them from the growing ahruh 
without danger of injury; and that they are quite harmless when dried. Our observations, 
however, prove these views to he but partially correct. As a matter of fact, distlllatlona 
of snniplea, mode within twenty minutes of cutting, show that the freshly cut leaves yield 
nearly ns much acid as the wilted ones do when calculated on the weight of fresh matrrlnl 
token, and when eaten fresh, the character of the juices within the animal stomach is such 
as to render thst organ a most favorable place for the conduct «.f the reaction in which 
prussic acid is liberated. 

On the other hand, while it is true that the thoroughly dfied leaves yirM a comparatively 
small amount of acid, still they may always preface sosne. and as ordinarily diird in the 
hayheld. they may be capable of generating a considerable quantity of the poison. The 
desirability of carefully excluding them from all hay is therefore apparent. 

One hundred grams of bitter almond* (/><•*■« amygdalm rmmsii), in the form of 
pulp, yield 250 milligrams prussic arid; the same amount of kernels from cherry atones 
yields 170 mgs.; leaves of the cherry laurel OVbski Ijinrocrrmui). occurring in llmope 
snd Mexico, 39 mgs.; kernels of peark, 164 mga.; applo seeds. 5$ mgs. The stones of all 
these spectra must therefore bo regarded as dangerous; the fruit, in every case, so far as 
can he ascertained, is harmless 

The leave* of the wild hlark cherry are the most poisonous of the three species in- 
vestigated, though all are dangcrou*. 

Both the wilted leaves ard fresh leaves are poisonous, while the dried are to he re- 
garded with suspicion. 

Vigorous, succulent leaves from young shcots. which are the ones most liable to be 
raten by cattle, are far more poisonous than the leaves from a mature tree or stunted 
shrub. 

I^vivra wilted in bright sunlight to about 75 per cent original wrigkt, or until they 
begirt to appear slightly limp and to lose their gloss, yield the maximum amount of prussic 
acid. 

I have seen cattle browse on the leaves of Prunns demissa in the Rocky 
Mouiitains. It is believed by stockmen to lie poisonous. Probably the danger 
is not so great because the leaves are eaten direct from the tree and not wilted. 
The Bureau of Forestry has shown that much loss occurs which can easily be 
prevented by changing the trail. 

It has been known for a long time that seeds of the various members of 
the genus Prunus contain poisonous properties. The bark of several of our 
wild cherries is also known to contain a poisonous principle, a ferment known 
as twuUin, which in the presence of water acts on the glucosidc omygdalin 
C w H Jf N0 lt , and produces hydrocyanic acid, a powerful poison; it is a clear, 
colorless liquid of a characteristic taste and odor, resembling that of a biller 
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almond. Externally, hydrotyanic add produces a paralytic effect. When taken 
internally, it acts as a sedative upon the mucous membrane. Prof. Winslow 
gives the following characteristics of poisoning: 

In poisoning, the blood become* 6r*t a bright arterial hue. and later aMWnea a dark, 
venous color. The first condition ia due to the fact that the blood dor* not give up its 
oxygen for »omr reason. Rrunton suggests that it ia because the blood ia hurried ao rapidly 
through the dilated peripheral vessel* that it does not have time to yield up Ita oxygen. 
The dark color oi the blood ia probably owing to asphyxia and accumulation of carbonic 
dioxide, following the paralytic action of pratsic acid upon the respiratory centre. 

Prussic acid has an essentially depressing action upon the nervous system as a whole. 
Tiro brain, cord and nerves bec.wre paralysed by large doses. 

The spinal cord is paralysed at a period alter coma ai»! convulsions have appeared. 
Tha peripheral nerves and rr.usclea arc paralyzed directly by toxic dose*, and not through 
the mediation of the central nervous apparatus 

Inhalatiou of the pure acid will cause death in a confned atmosphere, and even In- 
halation of the medicinal solution will induce tire physioligkal symptoms of the drug. 

He also says of the toxicology of prussic acid: 

Prussic acid If coe of the most powerful poison in existence. Prath may be In- 
stantaneous. or life tray be prolorge.1 for over an t«ur after lethal dose. More rommonly 
the animal snrvivea for a few minutes, and we *-h*efre the following symptoms in dogs: 
The animal falls, frelh* at the mouth, the respiration is of a gasping character and occurs 
at infrequent intervals. There Is unconsciousness. tlie pupils become dilated, tliere aro 
muscular tremblings, ami clonic or tonk sparest. Defecation and micturition occur, and 
erections often ensue in the msle. Respiration ceases befoto the cardiac puUltlolU. 

Three sUges may be disilngui*h*d in fatal poisoning. Kit at: a very short period 
elapses before the symptoms a pi war. There are giddiness, difficult breathing, and slow 
pulse In this stage. Seconds the pupils dilate, vomiting may occur, and thr animal ultsrs 
loud cries. Spasmodic defecation, mirturiticn and emtiors may be present, with con- 
vulsions and unconsciousness. Third: the last stage is characterised by collapse, spasms, 
general paralysis and death. The sohaente form of paw— fag may ensue ami prove fatal, 
or, owing to the volatile character of tbe drug, empiric recovery msy lake place within 
one-half or three-quarters of an hour. Occasionally dogs continue to He paralyred for several 
•lava and get well. The minimum fatal dose receded In man ia 9/10 of a grain of pure 
acid, or about 50 dropa of the medicinal aolution. I'cmr to five drachms of the diluted 
acid frequently, but not Invariably, cause subacute poisoning and death. In horaes, within 
nn hour. One to two drachms of the pharmacopoeia! preparation usually kill dogs within 
t(n minutes. 

Prussic acid ia commonly used to destroy tbe domestic animals. Two to four drachms 
of Use medicinal acid are to be given to decs and eats of the ordinary size, and rrrtain, 
painless, and rapid death will oec-jr if a fresh preparation of the drug can be obtained. 
Tl*c unopened, half-ounce vial, kept by druggist*. is ircc-oua ended. Ilig dogs, horses, ami 
the other larger animal* are not killed rapidly, nor sometimes at all. by great quantities 
of thr diluted acid. Hence, shoctirg is a more humane ami |«referable mode of death for them. 
In the experience of the writer, one to two drachms of prussic acid saturated with potassium 
cyanide, failed to kill a horse, when injected directly into the jugular vein. The odor 
of ll'.n aciil lingers ahont the animal for a few hours after death; the eye* are fixed and 
•taring; the pupil* dilated; the teeth are clinehed tight and covered with froth, while the 
blood In of a vrry dark color. The treatment embrace* emptying Ibc stomach by large 
doses of promptly acting erretk*. or by the stomach tube, or pump; atropin. ether, and 
brandy suhriitanro-islr. and inhalation* of ammonia, together with artificial respiration, 
and hot and cold dotaebes upon the chest. 

Hydrocyanic acid is produced by a number of other plants referred to in 
another connection. 

Wild cherry bark ( I’tunus serolina ) and leaves by distillation yield a vola- 
tile oil resembling that of bitter almond. The same i« true of the virginiana. 
Hydrocyanic acid is formed only by the action of a ferment upon amygdalin 
which is present in all plants oi this sub-order. Fresh leaves arc generally 
considered harmless, hut Chcsnut says that cattle arc frequently poisoned from 
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eating the wilted leaves. He also adds that the seeds of all varieties of cherries 
and plums, both native and introduced are subject to suspicion. The flesh of 
none of the species is in any way poisonous. Chesnut also says in another 
contribution, that no cases are on record where stock have been poisoned by eat- 
ing the leaves of any species, while still on the tree. It is only after they 
have been cut off and are partially wilted that they are considered dangerous. 
The reason for this is that during the process of wilting, prussic acid is formed 
from non-poisonous constituents which are always present in the leaf and bark 
The wilted leaves have the characteristic odor of prussic acid. The amount 
of amygdalin contained varies from 3.6 to 4.12 per cent and yields from 0.23- 
0.32 hydrocyanic acid. Recent studies indicate that an amydonitri! gluco- 
sidc occurs in young leaves of both Prunut Padus and P. terotma. 




Fig. 278. The European Mar 
free (Prunut Pni «>. poiaonoua. Thi* 
i« frequently cultivated. (Ada Hay- 



LCCC M 1 NOS AE 

Herbs, shrubs, trees, or vines with alternate, mostly compound, stipulate 
leaves, papilionaceous or sometimes regular flowers; calyx 3-6, or 4-5 cleft; 
stamens 10, rarely 5 and sometimes many, monadelphotis, diadclphous or distinct; 
pistil, simple, free, becoming a legume in fruit or sometimes a loment; ovules 
1-many; seeds generally ex-albuminous or nearly so or, in some, with copious 
albumen. About 6500 species of wide distribution, but most abundant in the 
tropics. 
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Economic plants 

The order contains a large number of economic plants, especially food 
plants. The common bean, ( Phaseolus vulgaris), was originally found in the 
southwestern United States, but is now cultivated in all civilized countries. 
Common string and golden wax beans are types of the last named. The 
scarlet runner, ( P . multi fiorus), generally cultivated for ornamental purposes 
is also used as food, although the ripe beans arc unwholesome and sometimes 
poisonous. The threc-lobed kidney bean, (P. Irilobus), is commonly cultivated 
in India. The lima bean, (P. lunatus), also native to America, supposedly 
Brazil, is not known in a wild state. The seed of the Adzuki bean, (P. Mungo, 
var. glaber), is used as food in Japan. The soy bean, (Glycine Soja and G. hispi- 
da), of which there are many varieties, is native to China and Japan and is used 
in large quantities by the Japanese and Chinese for food, but is little used in the 
United States, being here cultivated as a forage plant. 

Soy beans can only be fed in moderate amounts to cattle because of their 
purgative properties. A loss of a considerable number of cattle occurcd in Eng- 
land recently where soy bean cake had been used. When fed mixed no trouble 
was caused, but when fed alone it caused poisoning. 

The cow-pea, (Vigna Caljang), native to China, has been cultivated for 
centuries by the Chinese and extensively used for food. It is also used in 
many other warm countries, especially the southern states, not only for human 
food, hut also as one of the best forage plants, for which purpose it is now 




Fi*. 279. Soia Bean (Glycint kupida), 
used both as a food and as a forage plant. 
(U. S- Dept, Afr.) 
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cultivated as far north as Minnesota ; it is also a soil renovator. The Dolichos 
I<oblab is used for food in the tropics. The yam bean, (Pochyrrhisus angula- 
tus), in some countries, forms a resource as food in case of the failure of the 
usual crops. The garden pea. ( Pisum sativum), probably originated in west- 
ern Asia along the foothills of the Caucasus. It has, however, long been culti- 
vated in Europe. Some authorities believe that it may have originated 
from the field pea {Pisum an'enss). The pea is extensively cultivated in 
Europe and Canada as a forage plant. The chick pea, (Cicer orUiinum), is 
a native to Caucasus and the Caspian Sea region and has been cultivated since 




remote times in northern Africa and other Meditcrancan countries. In the 
United States, it is cultivated chiefly in the arid regions both for stock and for 
human food. The lentil (Lens esculenta ) has been cultivated in the Mediter- 
ranean region for centuries but its original home is not known. It is grown and 
used now from Central Europe south and east to India, as food for both men 
and stock. The peanut ( Arachis hypogaea), probably native to Brazil, was 
cultivated by the ancient Peruvians but is now widely scattered in all warm 
countries. The nut (seed) is used as food and a fine oil is extracted from it. 
A plant allied to the peanut ( Voandesia subtcrranco) is used as an article of 
food in western and southern Africa. The pigeon pea (Cd/onuj indicus) is 
an important article of food in the tropics, especially in India, and is also used 
as a fodder plant. The sword bean (Canavalia ensiforme) and the Jaikpea 
(C. obtusifolia), cultivated in the tropics arc used as food, the skin having been 
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first removed. The broad bean (Vida Faba ) is much cultivated in Europe 
for both animal and human food. The seeds of Paprika ojricano are used as 
food by native Africans and in Abyssinia and in the Indian Archipelago are 
esteemed as a good substitute for coffee. 

The Australian wattles (Acacia), of which there are many species, vary 
greatly in size. The bark of some of these is used for tanning purposes. The 
wood is valuable and takes a fine polish, A. Gerrardi being an example of 
this class. From A. Famesiana is derived the oil of cassia, much used in per- 
fumery. It is prepared by macerating the flowers in olive oil. Cassia pomade 
is prepared from fatty substances to which the cassia flowers have been made 
to impart their perfume. C. occidentals is used as a substitute for coffee. 
Many of the legumes produce important gums. From the Algarrobe, or locust 
tree of Jamaica ( Hymenata Courbaril) is produced a gum said to be superior 
to shellac; the sweet pulp of the fruit is edible. The gum Kino ( Pterocar - 
pus Marsupium) is a native of India and yields a gum that is used both for 
tanning and dying and as an astringent. Kino contains from 40-80 percent of 
tannin and kino red. P. tine tor itu produces a valuable wood, and a related 
species ( P . Dalbergioides) produces a wood similar to mahogany. The Tonka 
bean or Tonquin (Dipt try x odorata ) of Guinea contains the substance cumarin 
and is used as a snuff and as a scent in cigars. Cumarin is widely distributed 
in the plant kingdom, especially in such Leguminosae as Dipteryx, Melilotus, 
and Myroxylon. It occurs in species of other families, as the palm, vernal 
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grass, madder, rue, and orchids, in such composites as Trilisa, in the root- 
stock of Vitis sessik folia and in Prunus Mahaleb. It is most easily detected 
when the plant begins to wilt or after it is dead. Pseudocumarin C.H 4 O s „ 
is like the odorous substance found in Coronilla scorjnoides. The seeds 
of Mucuna gigonteum and of M. prurient are used for various purposes as 
watch charms, or as other ornaments. 

Some species of the family which contain a good fiber are applied in weaving 
cloth. A species of Crotaloria. C. jmncea is cultivated in India for its tough 
fiber, and is used for making ropes and bags. Sesbania aculeata, a branched 
annual, is also cultivated for its fiber. The stems of Shola (Aeschynomene 
aspera ) native to India are used for making hats. Blue indigo dyes come from 
Jndigofera Anil of the West Indies. The Genista tinctoria or Dyers’ Broom 




Fig. 2S4. Hairy Vetch (Firia xilloso). Cultivated as a forage 
plant. (U. S. Dept. A*r.) 
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of Europe and Asia, and naturalized in the U. S. contains a yellow coloring 
principle. The seeds of Entada seandens are used in the Samoan Islands in 
playing games. The Pithecolobium duke contains a pulpy pod which is 
eaten. The plant is good fodder. Guava (Inga i <era) is grown as a shade tree 
and as a substitute for coffee. It is not to be confused with the fruit producing 
guava ( Psidium guajava). Important forage plants not previously mentioned 
are red clover (Trifolium pralense), native of Europe and used extensively 
in northern United States; alsike clover (7*. hybrtdum), white clover (T. 
re/>ens), well known as a forage plant and a good honey plant, T. alexondrinum 
the great forage crop of Egypt, known as the Bercscm, Japan clover (Ltspedeta 
striata ) a well known forage plant of the South, French honeysuckle ( Hedy - 
sarum coronarium) an ornamental plant, native to Spain, also used as a for- 
age plant of Europe and Western Asia, Desmodium triflorum used as a forage 
plant in the tropics. Florida beggar weed (Desmodium tortuosum ) of India, 
alfalfa (Medicago saliva) of Europe and Western Asia, the vetches ( Vicia 
villosa and V. saliva), lupines (Lupinus albus ) cultivated for forage pur- 
poses, besides many valuable native forage plants like the Ifosaekia Purshiana, 
the wild pea (Lalhyrus venosus) etc. 




Fig. 285. Dyer** Broom (Crmiifa tinctoria). Contain* 
a yellow coloring matter. (After Faguet.) 
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Fig. 2jfcl. Carobtree, or St. Jofcn’a Brcai! (Ceralenia 

siliQuai. The frtiii i» edible and is tun>4cd to be 
the "locust’* of Biblical hi»:oi». (After Faguet) 



Prof. N. E. Hansen through his exploration has brought into prominence 
the yellow-flowered alfalfas from Siberia, Medieago mthcnico and M. plaly- 
carpa, and some of the hardy alfalfas are apparently hybrids between M. saliva 
M. falcata. C. V. Piper • calls attention to a number of valuable leguminous for- 
age plants that should be cultivated in this country, such as the Lyon bean 
(Stisolobium Lyoni). The Kudzu ( Puerarta Thunbergiana) a woody native 
of Japan, is much used as a forage plant in that country and has been culti- 
vated in Florida. The Guar ( Cyamopsis telragomuloba ) is an East India 
annual legume and is said to be very drouth resistant. Tangier pea (Lalhyrus 
lingilanus ) is a native of Northern Africa. It is excellent and said not 
to be poisonous like the other species. The moth bean (Phaseolus aconiti- 
fo lius ) is used for food in India and is said to be a splendid 
forage plant. The Adzuki bean (Phaseolus angularis ) native of 
southern Asia is used for food in China, Japan and India, and is said 
to possess vaulable qualities as a hay plant. The Kulli ( Dolichos biflorus) 
native to India is said to give promise in the semi-arid regions in Texas as 
a valuable forage plant. Under the Vetches the more recent introductions 
that give promise are the scarlet vetch (Pieio fulgent) oi Northern Africa, 
the black purple vetch (P. alropurpure c) of Algeria and the woolly pod 



* Ycatbcolc U. S. Dept, of Agr. 1903-245. 
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vetch (V. dasycarpa) of the Mediterranean region, the Carob tree or St. John’s 
bread ( Ceratonia silujua) is a small tree of the Mediterranean region, the 
pods of which contain much mucilage of a sweet nature from which syrup 
was made, and is supposed to be the locust which John the Baptist lived upon in 
the Wilderness and is used as food; and cattle also relish it. Manna ( Alhagi 
maurorutn) is a dwarfed, thorny, shrubby plant which produces a kind of 
manna. The locust trees of the West Indies, or Courabaril ( Hymenaea Cour- 
baril) produces a hard timber. The pods contain beandike seeds embedded 
in a white spongy mass. The Zamang < Pithecohbium Soman ) is a large 
tree of Venezuela which produces thick. Bat pods, containing a sweet pulp 
commonly used by cattle and horses for food hut which are liable to cause 
internal disorder. The honey locust of eastern North America ( Glfdilscliia 
trioconthos ) produces a hard wood. The pod contains a gummy sweetish 
substance much relished by 'took. The pods of the mesquite tree (Prosopis 
juli flora), native to Texas, arc used by stock. The Kentucky coffee tree 
( Glymnoelodus dioiea) is native to the Mississippi Valley and it produces a 
broad, tough pod which contains large, hard seeds. The pod contains a sweetish, 
disagreeable ami nauseating material more or less poisonous. The hard wood 
is durable. The seed of hairy vetch (Wieia hirsuto) is a common impurity 
in grain seed. The plant is used for forage. The seed* of Castinospennum 
australis arc used in New South Wales in tire production of starch. The 
seed of the coffee astragalus (A. bceticus) is said to produce, when roasted, 
the true coffee flavor, and is much used in Sweden. 

Many of the species of the order are ornamental, among which may he 
named the Judas tree or red bud ( Ctrcis SUiquastnun) ; the Caraganas, shrubs 
with beautiful yellow Bowers; the broom (Cytisus seoparius) of Europe 
naturalized along the sea coast, also used in medicine: the black locust (Robinia 
Pseudo-acacia), commonly planted as an ornamental tree. The laburnum 
(Laburnum anagyroides) is an ornamental tree with poisonous seeds and hard 
wood, used for turned work. The wisteria ( H'isteria sptciosa ) a hardy spec- 
ies of the southern states and If'. Chinensis of China, are cultivated as far 
north as central Iowa. The seeds of several species of the order are used 
for making necklaces, among these arc the red seeds of the coral tree (liry- 
Ihrina Corallodendron) of the West Indies, the crab's eve (Abrus precalor- 
ius) and the Onuosia dasycarpa. The Jcquirity seed (Abrus pr/calorius) is 
used as a weight in India, according to Dr. Spalford, each seed weighing ap- 
proximately I gram. 

Medicinal Plants. Of the medicinal plants, in this family, the most important 
only will be mentioned here. The broom (Cylisus teoparius), native !o Europe, 
is used as a diuretic and purgative. Fenugreek (Tr.goneUa Foennm-graccum) 
was formerly used in medicine, but the powdered sc<ds arc now used as an in- 
gredient of curry powder and also in the preparation of stock foods; they 
have a characteristic cdor anu bitter taste. I.icorice root ( Clycyrrhisa glabra 
and var. glandulifera (Russian), native to the wanner regions of Europe and 
extending eastward into Central Asia, is made into extract of licorice which 
is used to cover the flavor of nauseous medicines and contains the glucoside 
glycyrrhizin. Cowhagc ( M muua prurient) is a lofty climbing plant with dark 
purple flowers of the size of the sweet pea; pods from 2-4 inches long, covered 
with rigid, pointed, brown hairs, which if touched, enter the skin and cause 
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itching. The plant is used for the expulsion of intestinal worms, the hairs 
being mixed with honey and molasses. The young pods are used as food. 
The Calabar or ordeal Bean ( Physostigma venenosum) is a climbing peren- 
nial plant resembling the scarlet runner and is native to tropical western Africa. 
It was formerly used by the natives to produce poisoning and is also an anti- 
dote against strychnin poisoning. The seeds contain several poisons, among 
them the alkaloids physostigmin C |# H fl N t O f which contracts the pupil of the 
eye, calaborin a tetanizing principle, and escridin C |4 H Jl N > 0 | a purgative. 
The wood of Araroba (/ Indira araroba ) is very bitter and is used in oint- 
ments. Balsam of Tolu ( Myroxylon toluiferum ), a native of Vcncuzela and 
New Granada, is used as an ingredient in lozenges and contains a volatile oil 
tolene C, 0 H 18 . 

Logwood (Ilacmatoxylon camptckianmiu) is a spreading tree, native to 
Central America and Honduras, the bark of which is used for dyeing and 
staining, also for domestic purposes, such as in chronic diarrhoea, and contains 
heamatoxylin C 18 H, 4 0 8 and heamalein C |B H, 4 O r Senna leaves arc derived 
from the leaves of Cassia (C, acMtijoiia and C. angusti folia), the former bring 
found in Nubia and the latter in southern Arobia and India. Senna leaves arc 
used in medicine ns a purgative and contain cathartic acid, chrysophan and two 
bitter principles sennacrol and sennapicrin. Several of our native species of Cas- 




Fig. ;.‘87. Europ»iri T.icwaee 
(After I'agurl). 



(Clycyrrhisa c? obia). 
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Pi*. 249 . Acacia arnica). Nowdiiy and 

fruilina branch. The source ol gum aiabtc. (Alter 
Facuet.) 



sio like the partridge pea (C. Chamaecrista). produce scours in sheep because of 
their purgative properties. The purging cassia (C. Fistula) is a tree indigenous 
to India. The pulp of the pod is a mild laxative. CHtoria ternatca of the Pacific 
Islands is a powerful cathartic. Tamarind (Tamanrtdus indica) a large, hand- 
some tree indigenous to tropical Africa, is now widely distributed in other 
tropical countries. The fruit is used in medicine as a mild laxative and also 
in making a drink. It contains citric, tartaric, and other organic acids. The 
pulp and seeds arc also eaten; the latter, when boiled, make a tenacious glue. 
The leaves and flowers arc used as mordants in dyeing. Copaiba balsam 
(Copaifero officinalis ) is a native to South Airica. The balsam is collected 
by Indians and used because of its stimulating action on the mucous mebmrane. 
It contains several acids, among them copaibic acid C J0 H g;i O z . Gum Arabic 
is obtained from Acacia arabica, the finest product coming from several species 
of the genus Acacia (A. Senegal), a plant well known to ancients. It possesses 
no real medicinal value. Catechu (Acacia Catechu), a small tree with thorny 
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branches, found in tropical eastern Africa, is used in medicine as an astringent. 
Under another name, Cutch, it is used in medicine because of its astringent 
properties. The resin from Cutch is made into cakes used for dyeing 
and tanning. Cutch contains catechol C.H.O. and catcchutannic acid. 




Fig. 28 9. Copaiba Italian (Co f Ufa oMtinolu). Uaed medicin- 
ally. (After Faiuct.) 



Cum tragacanth ( Astragalus gummifer) native to western Asia, is a spiny 
shrub with yellow flowers and is used to give consistency to lozenges; it con- 
tains tragauthin, C 4 H 0 O s and arabnt. 

Poisonous and medicinal plants. Most of the substances occurring in the 
poisonous plants arc mentioned under the species described. Many of the 
Lcguminosae contain alkaloids; few of these are. however, found in Mimoseae, 
although alkaloids have been found in Acacia tenerrima, Albizsia lucida, and 
Pithecolobium Soman which arc Mimosac. Of the Papilionaecae, the Sophoreae, 
Podalyrieae and Genisteae frequently contain alkaloids. Vlexin, found in seed 
of the Ulex europaeus, sc pi: or in. in Sophora speciosa, and baptitoxin arc identical 
with cytisin. Matrin C^H^ILO. an alkaloid, resembling lupanin occurs in the 
root of Sophora auguslifoli.a Anagyrin C. S I1 Jt NO J( and cytisin, both occur in 
the seeds of Anagyris foetida, Boptisia and many other genera. 
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Pi*. 290. T a bui rind (TimoriWaf iiJta). Fruit, flow- 
er* ami Irarta. Fruit u»«-l in making a refreshing drink; 
seed* furniah a glue. (After Faguet.) 



Relamin C 1B H M NO a# , is obtained from the young branches of Genista 
sphoerocarpa. The seed of Trigonello Poenum-Graecum contains irigoncliin 
C t H t NO a ; the same alkaloid is said to also occur in the pea, hemp and oats. 
Physostigmin C. (1 H 2i N | O j , or eserin occurs in the ripe seed of Physostigma ven- 
enosum. The so-called calabrin is a secondary product ; Robinia S' icon is said to 
contain nicoulin. Pancin C Jt H a# N s O s is found in the fruit of Pentaclethra 
macrophytla. 

Quite a number of the I,eguminosac also contain glucosides. One of the 
earliest discoveries made in connection with gluco'idcs was of glycyrrhysin 
found in some species of Astragalus, Abrus preclorius, and the root stock of 
Polypodium vulgare and other plants. The root of our wild licorice also con- 
tains a glucosidc to the extent of 8.53 per cent. Glycyrretin, found in licorice, 
has the formula C 14 H 1( 0,. 

Ononis spinoso contains a glucosidc ononid and a second glucosidc, ononin, 
C m H 34 0,, Lupinin, C as H ?t O ir is a glucosidc found in the seedlings of 
LupiKus lute us, which through hydrolysis forms lupigin, C, T H ja O # . Gastrolo- 
bin is found in the leaves and young branches oi Gastrolobium bilobum; bap- 
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Fig. 291, Purging CihIi (Cain* PumU). Flowering and fruiting lirnnrli. The 
pulp of the pod i« a mild laxative. (After Pagurl.) 




Fig. 292. Cow Pea (fig** Calient). 
A well known forage |*".anl of the South. 
To the right a legume: to tbc left a 
flower and a part of a branch in the 
lower left hand corner. (W. S. Dud- 
geon.) 
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lm», occurs > n Baptisia; and tephrosin, a poisonous substance in 

Tepkrosia toxicaria. A very toxic unnamed glucoside, C„H #0 O 10 , occurs in 
the bark and root of Derris elliptiea, Mundulea suberosa, and Lonchocarpus 
violaccus. Power, however, failed to find this Rlucoside in Derris tdiginosa. 
Turbain, C a4 H 3 ,0 10 , occurs in Tephrosia loxiearia. Gallotannic acid, C 14 H |(| O u 
+,H,0 so called, occurs in the pod of Caesalpinia coriaria. The bark of cer- 
tain species of Acacia contains 30 per cent of tannic acid. The wood of A. 
Catechu is colored red by catechin, a crystallizable substance. 

Lindley in the earlier edition of his VcRctablc Kingdom, states, that the 
plants of this family are on the whole wholesome and nutritious, and later de- 
clares that the family must be considered poisonous. The species used as food 
must be considered an exception. 

In Australia there are several members of this family that are poisonous. 
Dr. Gray in an American Agriculturist of Oct., 1K78, says: 

What a pity th»t our rattle «rr ant better acquainted wilt* the corrected rule. In 
Europe ami in the Atlantic State*, no harm it known to come to cattle from want of 
proper discrimination. Hut when European Aork* werr taken to AuatraUa and to pasture# 
and forage almoat wholly new, lhou*and* of *beep irrithed in the Swan River Valley 
Colony in consequence of cropping the leave* of aoiae legiiminou* plant* to which thry 
were attracted. What made the matter wonr for the botaniai*. wa* that the very planla 
which did the miachicf had been recommended by one of them (Mr. Prciaa, a German) a* 
the beat thing the Agricultural Society could cultivate, aa artificial food for atoek. Hut 
another hntaniit, Drummond, a canny Scotchman, made uxor experiment*, tluit proved 
that the people were right in charging the damage to then- very apeciea (of Gutrolobium) 
which the German botaniat, on grnrral principle*, expected to be innocent and uaeful. 

The Australian Gastrolobiums arc all more or less poisonous. Baron Muller 
having long ago rc|H>rtc«! Gas tro labium grandiflomm as poisonous. The G. 
coiyeinutn known as the York road poison has a toxic base cygnin, cygnic add 
C )0 II, 0 O 4 which decomposes and forms pastrolobie add CjlI^OJIjO. The 
following species arc recorded as poisonous by Maiden in Australia: (». trilo- 

bum, G. polystachyum, G. grandiflorum. poisonous to sheep and goals, the seeds 
being especially toxic but not to pigeons. The diseased animals have difficulty 
in breathing, then they stagger and die. death occurring in from 3-6 hours. The 
poison enters the circulation, stops the action of the lungs and heart. The raw 
flesh is said to poison cats, and the blood, dogs. The boiled or roasted flesh is, 
however, eaten by the natives and is not injurious. The blossoms arc very 
poisonous. The Mirbelia racemose is also poisonous to sheep, cattle, and goats. 
Two species of Goodia, according to Maiden, arc poisonous, the G. lotifolui and 
G. medicagiuea. These plants produce what locally goes by the name "black 
scours.” The animals become weak, emaciated/ and die. The Gaslrolobium ami 
Croialaria are stock killers in Australia though used as forage in South Aus- 
tralia. Maiden reports that the bean tree ( Caslanospcnutm australe) is poi- 
sonous to stock, especially the beans; when cooked, however, they arc eaten by 
the Abyssinians. The box poison (Oxylobium parviflorum) is said to be a very 
poisonous plant to stock. The Gompkolobmm unciuat u»t is very injurious to 
sheep in New South Wales. The Stcaiusona Grcyona and S. cor onillae folia arc 
poisonous. Sheep that cat them are called indigo-eaters. Both species act much 
like the loco weeds of the United States, "sheep go wrong in the head horses 
also act strangely. "The eyes stand out of their heads.” This disease is identical 
with the “Nenta” disease of South Africa and the "Pea eating” disease of 
Australia. The South African disease is produced by Lessertia. The symptoms 
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from Astragalus mollissimus, Gompholobium, Sophora secundiflora, Cytisus pro- 
life rus, are all cerebral. Mac Owen regards them all as belonging to the same 
category and that Lathyrism caused by Lathynu sotitns is allied to them. That 
the well known forage plants Lotus eorniculatus, and australis, of excellent 
repute, are often injurious to stock, but perhaps only from causing indigestion, 
as stated by Maiden, is worthy of note in this connection. Moussu and Desaint 
report the deaths of a flock of 54 sheep due to poison resulting from eating an- 
other plant of this order, Galega officinalis ; 80 others in the same flock were 
badly affected. Ecchymoses were found in the walls of the alimentary tract and 
in the fatal cases a large amount of scrum had collected in the pleural cavity. 
In subsequent experiments, it was found that 3 kg. of G. officinalis was sufficient 
to poison a sheep; the plant, however, seems not to be poisonous to rabbits. 
It is of interest to note that the genera Robinia, Indigofera, Wisteria, Caragana, 
Colutea, Stvainsona, Galega, Lessen, a. Astragalus, and Stsbania, all of which con- 
tain poisonous species, many of which are exceedingly toxic, belong to the tribe 
Gale gear of this family. Glyehyrrkita of the same tribe is not poisonous nor 
are all of the species in genera like Astragalus, Caragana, etc. 

The Iirythrophlaeum guxneeuse contains an alkayoid erythophlein which 
acts like digitalin and picro toxin The Indigo of Australia ( Indigofera a us- 
trails) is regarded as poisonous in Australia. The Lathyrus satanis, I„ deem, 
and clymneum are poisonous but the active principles have not l>ccn isolated. 
Of other poisonous genera Robinxa, Baptisia, Gymnodcdus, Thermo psis, may he 
mentioned, but the treatment will be given nx»rc at length in another connection. 

According to Dunstan and Henry, Lotus arabieus, when moistened with 
water and crushed, produces prussic acid. The glticosidc lolusiit is converted 
by the enzyme lotose into prussic acid. Wc may mention here that many of 
the spiny Acacias (A, pollens) of Australia may be injurious in a mechanical 
way. 

The poisonous substance of Jcquirity (Abrus precatorius) is a toxalmumiu 
called abrin (found also in Cassia hispidula of Mexico) which is easily de- 
composed by heat. Behring has produced an antitoxin against the obrin or A. 
precatorius. The beans when cooked arc eaten in Egypt. 

A poisonous resin has been found in Wisteria chineusis, am! a glucosidc 
ids ter in; Colutea arborescens, a well known southern European ornamental 
plant is poisonous, the leaves being so strongly purgative that they arc frequent- 
ly substituted for the genuine Senna. European authors list it among the 
poisonous plants. 

The Tephrosia purpurea of Australia is poisonous to stock, and is used to 
stupefy fish. A large number of other plants of the order are used as fish 
poisons. Mention may be made of Derris, Abrus and Clitoria ; others arc men- 
tioned in Part I. Some like Afselia and Pithecolobiun arc used as arrow poi- 
sons. The seeds of the jcquirity plant ( Abrus precatorius) arc much used in 
India for the purpose of poisoning especially in criminal cases of cattle poison- 
ing, less than 2 grams of the powdered seed causing death in 48 hours. The 
usual method of the “Chamar” or “Skinner" caste is to prepare small spikes, 
first soaking the seeds in water, then pounding them, and drying them in the 
sun ; they arc then sharpened upon a stone attached to a handle, and driven under 
the skin and left there. Daggers are rendered poisonous by being dipped into 
the powdered seed. 
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According 1 to Grcshoff the leaves and also the seeds of Cassia tnarylandica 
contain saponin ; leaves of Prosopis juliflora, Calega officinalis, Psoralen mac- 
roslachya as well as the seeds contain saponin. P. lenuiflora is regarded as 
poisonous and is avoided by cattle. 

Corolla not papilionaceous or only slightly so, endosperm copious. 



Flowers perfect; leaves abruptly pinnate 1 Cassia, 

Flowers polygamous or dioecious 2. Gyinnocladus. 



Corolla papilionaceous without or with endosperm; stamens usually 10, usually 



diadclphous or monadelphous. 

Stamens 10, distinct. 

Leaves palmatcly 3-foliolate. 

Pod inflated 4. Uaptisia. 

Pod flat 3. Thcrinopsis. 

Leaves pinnate 5. Sophora. 

Stamens monadelphous, diadclphous, or rarely distinct. 

Anthers of 2 forms, stamens monadelphous. 

Leaves simple. 

Pod inflated 6. Crotalaria. 

Pod flat. 

Leaves 1-3-foliolatc 8. Cytiiua.' 

Leaves usually 7-11 foliolate 7. Lupinus. 

Anthers all alike. 

Leaves generally foliolate. 

Flowers in racemes; pods coriaceous 9. Melilotus. 

Flowers in heads; pods membranous 10. Trifolium. 

Flowers in spikes or heads; pods curved 10. Mcdicago. 

Leaves pinnately foliolate. 

Leaves not tendril bearing; plants not climbing. 

Herbs with glandular dots 12. Psoralea. 

Herbs without glandular dots; pods flat. 

Leaves odd pinnate. 

Herbs. Flowers large 13. Tcphrosia. 

Trees or shrubs 12. Robinia. 

Leaves evenly pinnate 15. Sesbania. 

Pod turgid inflated. 

Leaflets not toothed, or only at the apex. 

Keel tipped with an erect point 17. Oxytropis. 

Keel not tipped with an erect point 16. Astragalus. 

Leaflets toothed all round 20. Ciccr. 

Herbaceous plants; leaves with tendrils or climbing. 

Leaves with tendrils; style bearded at the apex 18. Vicia. 

Style bearded down one side 19. Lathyrus. 

Herbaceous climbers; not tendril bearing 21. Phascolus. 



1. Cassia L. 

Herbs, shrubs, or in tropical regions, trees, with abruptly pinnate leaves; 
calyx of 5 sepals united at the base; petals 5; somewhat unequal, spreading, 
imbricated, and clawed; stamens usually 10, or 5, oiten unequal, and some im- 
perfect; anthers all alike, or the lower larger, opening by 2 pores at the apex; 
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ovules numerous. About 270 species, mostly in warm and temperate regions. 
A species well known in medicine is Senna (C. aculi folio and C. anguslifolia ) 
with leaves which are laxative. 

Cassia Chamarcrisla L Partridge Pea 

An annual, spreading. 1 foot long; leaves with a sessile gland on the petiole; 
leaflets of 10-15 pairs; flowers large, showy; petals yellow, with a purple spot 
at the base ; anthers 10. elongated, and unequal. 4 yellow, the others purple. 

Distribution. In dry or sandy soil from Maine to South Dakota, Texas to 
Florida. 




Pit. m. Pr* Pimi<!v CC«mm c. Pod. 

a P..I.I. 1. Sunn. (C. M King) 



Poisonous This plant is common in hav and when the seeds 

are consumed in large quantities, has a cathartic action. Cares of mild poison- 
ing to sheep have been reported to the writer. C. marilandica, a plant with 
curved pods that are somewhat hairy at first, possesses similar properties. C. 
hispidula contains abrin. 

2. Gymnocladus. Lam. 4 

Trees with large, bipinnatc leaves, and showy, white, dioecious or irregular, 
polygamous flowers; calyx elongated-tubular below; S-cleft, the lobes narrow, 
nearly equal; petals 5 (rarely 4). oblong or oval; stamens 10. distinct, short. 
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Pi*. 214. Wild Senna ( Cauio Mary 
lamdura). 1. Mow. 2. Pod*. A plant 

K owing in the Eastern Atlantic Statca a* 
r sooth at North Carolina. Laxativa 
like the Common Partridge pea. (Selby, 
Ohio A*rl. Kxp. Siat.> 



inserted on the petals; ovary rudimentary, or none in the staminatc flowers, 
sessile and ntany-ovuled in the pistillate; pod oblong, thick, large, ami coriace- 
ous. 

GymnoclaJus dioica (L.) Koch. Kentucky Coffee-tree 

A large tree with rough bark; leaves large and ample, 2-3 feet long; 7-15 
leaflets, ovate or acute; glabrous or pubescent on the veins beneath; racemes 
many-flowered ; flowers slcmicr-pedicelled : seeds hard. V» inch across, imbedded 
in a sweet, but disagreeable, and somewhat mucilaginous, material. 

Distribution. From Western New York to Pennsylvania. Eastern Nebraska, 
and Arkansas. 

Poisonous properties. Cases of poisoning arc not uncommon. The alkaloid 
cytisxn C 11 H |4 N | 0, a crystalline, rather bitter, and caustic substance which 
causes dilation of the pupil, is reported to have been fourd, according to Ches- 
nut, in the leaves and soft pulp of the fruit of the coffee bean. The pulp 
has long been used, when mixed with milk, to poison flics. In speaking of the 
symptoms and treatment, Prof Chcsnut says: 

Few accidental cases ot poisoning arise, but the palp, in one instance, caused severe illness 
in a woman who ate a small quantity, mistaking it for that of the honey locust (Gl/dillia tria- 
wntAor), which is frequently eaten by children. The symptoms were not fully noted ot 
tho time, but are described from memory as conspicuously narcotic. The effect began 
within five minutes ar.d lasted several Hours. The treatment should probably be the same 
as that for laburnum. Ti*., emetics, stimulants, injections of coflee, and an alternately hot 
and cold douche to the head and chest. 
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Pi*. 295. Kentucky Coder Tree dioiea). . Inflow 

occticc from klaminatr tree. 2. Piuillate Bower. 3. Diagram of 
flower. *. Longitudinal reel ion ol staaiiiale flower. 5. Pintillalc 
flower with a portion removed. 6. Pi* til with a section of ovary 
removed. 7. Portion of branch beannt; a single fruit, allowing seed 
and embryo. 8. Crow section of need. 9. Portion of leaf. 10. 

Portion of winter branch. 1. 2. 7. S. 9. 10. onc-half natural sice. 

(M. M. Cbeney in Green’s Forestry in Minnesota.) 

3. Thermopsis R. Hr. 

Perennial with finely oppressed pubescence. 2-3 feel high; leaves rhombic- 
olate leaves and foliaceous stipules; flowers large, yellow or purple, borne in 
racemes; calyx bell-shaped or short-lurbinatr. with equal and separate lobes 
or the upper united ; standard nearly orbicular, as long as the oblong wings and 
the keel; stamens 10, separate and in-curved; pistils sessile or short-stalked, 
frequently flat, linear, oblong or curved, ovules numerous. A small genus of 
about 15 species of North America and Asia. 

Thermopsis mollis (Michx.) M. A. Curtis. Alleghany Thennopsis 
Perennial with finely appressed pubescence, 2-3 feet high ; leaves rhombic- 
lanceolate, 1-3 inches long, entire and nearly sessile; stipules ovate or lanceolate; 
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racemes chiefly terminal; flowers yellow, pod short-stalked and narrow and some- 
what curved. 

Distribution. In the mountains of Virginia, North Carolina and Tennessee. 

Thermo psis rhombi folia Richards. Prairie Thennopsis. 

An erect perennial from 1-2 feet high, appressed, silky pubescent; stem 
angular; leaves with broad conspicuous stipules; leaflets obovate, at length 
nearly glabrous, bracts oval; flowers yellow, in a rather short raceme of few 
flowers ; pod linear and curved, spreading, several seeded. 

Distribution. In sandy soil and foot hills of the mountains from Manitoba 
to South Dakota, Nebraska and Kansas, west to the Rocky Mis., and in Utah, 
Wyoming and Montana. 

Poisonous nature. This plant is very common in the foot hills, and is sup- 
posed to produce poisoning of stock. It is often consumed by sheep. It is said 
that the seeds of the plant are poisonous and the Canadian Department of Agri- 
culture reports several cases of poisoning to children where the seeds were 
eaten. T, moutana is a species occurring from western Nebraska anl Kansas 
to the Pacific Coast. Species of Thermopsis are said to contain cytisin. 

4. Baptiiia Vent 

Perennial herbs with palmately 3-foliolate, or rarely simple leaves; basal 
sheathing scales; flowers large, in racemes; calyx 4- 5-toothed; corolla with a 




Fi*. 296. Yellow-flowered Bitter weed 
(Tkirmapiis monian «). Plant U exceedingly 
bitter. (From U. S. Dept. Agr.) 
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large standard, but not longer than the wings ; stamens 10, distinct ; pods stalked, 
roundish, oblong, inflated, and many-seeded ; seeds often spreading and rattling. 
About 16 species in Eastern North America. 

Baptisia australis (L) R. Br. Blue False-Indigo 

Tall, smooth, stout perennial 4-5 feet high; leaves short-petioled ; leaflets 
oblong or oblanceolate, obtuse ; stipules conspicuous, persistent ; racemes terminal, 
loosely flowered; 1-2 feet long, erect; flowers blue. 

Distribution. From Western Penn, to Arkansas and Kansas to Ga. 

Baptisia iinttoria (L) R. Br. Yellow or Indigo Broom 




A smooth, slender perennial herb 2-3 feet high; leaves nearly sessile; leaflets 
obovatc or oblanceolate, sessile or nearly so; racemes few-flowered; flowers 
yellow. 

Distribution. In dry soil from Maine to La., west to Minn. 

Poisonous properties. Bapti toxin which is probably the same as cytisin oc- 
curs in Baptisia tinctoria. The glucoside baplisin C f- II M 0, 4 occurs in some 
species of the genus. 

Dr. Millspaugh states that di'turhanccs produced by taking considerable 
quantities of the tincture are: 

'-Itlgo; dull, heavy headache with weakness and wraiineai of body, and tendency 
to delirium; aoreneas and lameness o! the eyeballs, with hot. flushed face; tongue routed 
white, yaflt. *, or yeltowish brown; loaa of appetite; nausea, and burning in the stomach; 



ot 



Fig. 297. Wild Indigo (Baptisia bract eat a). 
be poisonous. (Ada Hayden.) 



Said 
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dull pairs in the region of the liver, especially at the ahe of the gall-bladder; face sallow, 
with burning cheeks; constant rain and aching in the abdomen, followed by marked dis- 
tention, and soreness on pressure. 

According to Dr. Hughes, Baptisia excites true primary pyrexia in the 
human subject. This pyrexia is very much like that of the early stages of 
typhoid. 

Baptisio leucantko T. & G. Large White Wild Indigo 

A smooth, erect perennial herb, petioled leaves ; leaflets obtuse, rounded, or 
sometimes slightly cmarginate; stipules deciduous; racemes lateral; flowers 
white or cream color. Prairies and alluvial soils, Ont. to Minn., to Fla. and La. 

Poisonous properties. According to Hyams it is a violent emetic and 
cathartic when taken in large doses and in small doses a mild laxative. 

Baptisia bracteata (Muhl.) Ell. Largc-bractcd Wild Indigo 

Perhaps more common in sandy soil in the west than B. leucantha. It is 
also shorter and flowers earlier in the season. Prairies. Mich, to Minn., La., Tex. 

Poisonous properties. Dr. SchafTner states that the blue wild indigo and 
the yellow wild indigo are emetic, and that the latter species is regarded as 




Pig. 29S. Wild Indigo (Baftiiia Irvcentka). 
This plant is a native of prairies and alluvial 
soils. Said to be poisonous. (Ada Hayden.) 
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poisonous. The taste of the plant is rather disagreeable, and it is not generally 
eaten by stock. 

5. Sophora L 

Shrubby or herbaceous perennials; leaves odd pinnate with numerous leaflets; 
flowers white, yellow or violet in terminal racemes or panicles; calyx bcll- 
shaped, with short teeth, standard rounded or obovate ; wings obliquely oblong; 
keel oblong, nearly straight; stamens all distinct or nearly so; pistil short- 
stalked; style incurved; pod stalked and terete, constricted between the seeds. 
About 25 species, of warm and tropical regions. 

Sophora serieto Nutt. Silky Sophora 

A low perennial herb from 6-12 inches high, more or less silky canescent; 
stipules subulate, deciduous, leaflets about 21. elliptical or cuneate oval; flowers 
in short terminal racemes; nearly sessile; corolla white, pod dry, leathery, finely 
pubescent and few seeded. 

Distribution. The prairies of Nebraska and Colorado to Texas and Arizona. 

Poisonous propertits. Mr. Chesnut says of this plant: 

The tilhy aophora, of the Southern Cent Plain, region, ha. been somewhat vaguely 
reported n* one of the plant* that "loco” bor»e. in that region. The mdi contain a very 
poiaonoua alkaloid. 




Fig. 29 9. Silky Sopbora {Sophora 
ttrtcta). A plant of the plaint and 
thought ^ to be poiwnoo.. (Charlotte 

Sophora secundiftora DC. Coral Bean a . 

A stout shrub or small tree, with deep green leaves of about 9 elliptical, 
oblong, obtuse, coriaceous leaflets; terminal racemes of showy violet, fragrant 
flowers; and large, woody pods 3-5 inches long, containing 3-4 round red beans 
as large as small marbles. 




Distribution. Common from the Gulf Coast to the Pecos and less abundant 
in mountain canons to New Mexico. It is mostly shrubby, but becomes a tree 
30 feet high and forms groves in the vicinity of Matagorda Bay. 

J’oisofiouj properties. Mr. Chesnut says: 

The beautiful bright r-d bcrrici of tbe Prijolillo oc coral bean of southern end western 
Texas contain a powerful poisonous alkaloid. The plant i* said to have poisoned stock in Texas 
and in northern Mexico. 

It eontains sopkorin. an amorphous alkaloid, which, according to Czapck, is 
probably identical with cytili". The beans arc somewhat used by the Indians 
to produce intoxication. 

6. Crotolario (Dill) L. Rattle-box 

Herbs or occasionally somewhat woody plants, with simple or 3-7-foliolatc 
leaves; yellow flowers borne in racemes; calyx S-cleft, somewhat 2-lippcd, 
standard large, hcartshaped; wings oblong or obovatc; keel curved, stamens mon- 
adclphotts, with anthers of 2 forms; pod inflated like the pea. but shorter and 
many-seeded. About 250 species found chiefly in the tropic*. 

Crotalaria sogittalis L. Rattle-box 

Annual from 3 inches to a foot high, with a small straight root; stem 
branched, villous, terete or wing margined; leaves oval or oblong-lanceolate, 
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from 1/2-1/3 of an inch wide, edge of the leaf entire or somewhat wavy and 
hairy; stipules united and decurrent on the stem, inversely arrow shaped; 
peduncles few-flowered; flowers yellow, about M of an inch in diameter; calyx 
5-cleft, standard of the flower large, heart-shaped; keel scythe-shaped; stamens 
monadelphous, anthers of 2 sizes, 5 smaller and roundish; pod large, inflated, 
hears a close resemblance to the garden pea, greenish at first, becoming black- 
ish ; seeds from 1/10-1/12 of an inch in diameter, flattish, kidney-shaped, which, 
when mature, break away from the point oi attachment and rattle in the pod, 
hence the name "rattle-box.” 

Distribution. This plant is common in sandy soil from Maine to Minnesota, 
South Dakota, Iowa, Nebraska, and Northern Texas. The plant is extremely 
common on the sandbars of the Missouri river, where it may be collected by the 
wagon load. 

Poisonous nature. The earliest mention of the poisonous nature of the 
weed was made by Drs. Stalker and Bessey. Dr. Stalker who performed some 
experiments with the plant gives the following symptoms; 

The disease had been known in thi« region for three or four ywn, hut had not until 
iho present summer (1884) prevailed to such an extent as to attract generally public at- 
tention. But now the loaa in horae stock on some farm, was not to he counted by hundreds 
hut by thousands of dollars. The disease proved to he one that had not hitherto come 
within the range of my experience, nor had I any in formation of anything exactly identical 
with it. I apent several day* among the farmers on the lows aide of the Missouri river, 
taking careful notea of the symptoms. ami gathering the history of the progress of the 
disease. On some farms I found almost all the horse* affected, and on others hut u few 
individuals. Deaths were an almost daily occurrence, and the farmer who owned a large 
stock of horaea did not know tc-lay whethrr be would have teams for his farm work a wrek 
later. The disrase in most esses is very slow In It* progress, but proving almost uniformly 
fatal after a number of weeks or months. There is a general decline of bodily vigor 
throughout this period, and the only abnormal symptom in many casrs is that of marked 
cmnciatlon and consequent weakness. Horse* that have Wen kept at pasture through the 
summer, without work, and where the grass grew in greatest ahundancr, were so thin in 
flesh that they walked with the greatest difacully. A critical examination of many of 
these patients revealed nothing more than the condition resulting from starvation. This 
was not uniformly the ense. In a number of instances thrre was marked coma or stupor, 
the animal often falling asleep whi'e eating. In scene instance* the animal would remain 
standing for a whole week, sleeping much of the time with head resting against some 
object. In a few instances the animal lost consciousness, and broke through fences and 
Other obstructions. A number of the diseased animals were placed at mr disposal, and 
assisted by Dr. Fairchild and Dr. Milne*, I made post mortem examinations of five sub- 
ject* with the most perfect uniformity a* to the lesions Twrsrntrd. In every instance there 
were marked haemorrhagic effusions into the fourth ventricle, the liver and spleen were 
abnormally dense, the wa”a of the intestine* were almost destitute of blood, and the 
stomach enormously distended with undigested fool. The stomach with its contents in 
some jrstnnrr* weighed a» much as seventy pound*. These post mortem conditions, to- 
gether with clinical symptoms, led me to believe the animals were obtaining some poisonous 
principle with their food. The symptom* in srsrr cases bore such a resemblance to those 
produced by eating Asfrcgalui mellitrimms, or “loco plant" of the Western plains, as to 
direct my investigations to that family of plant*. A careful examination of the meadow 
and pasture land* was not rewarded by the discovery of a single "loco plant." 

It took hut little investigation, however, to find a closely related plant growing in 
great abundance, both in the meadow* and pastures. This was the Crolataria sagillai is, or 
rattle-box. This is also known as the wild pea. and is accounted by many farmers as the 
br*t of forage plant*. Knowing the had reputation of some of its near relatives, I de- 
termined to make some experimental test* with the plant. I employed a boy to collect 
about thirty pound* of the green plant*, which I brought with me on my return to the 
college. I procured a strong young horse, affected with incnrahle catarrh, and attempted 
to induce him to eat the plant. Thi* be persistently refused to do, though I sharpened 
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I'ig. 300«. While I.upine (l.upmus A foiagr plant introduced (mm 

the Mediterranean region. Seed* contain a Niter alkaloid. U. S. Dept. Agr. 

hit appetite by a protracted fa*t. It it a natter of common observation that animuli eat 
it with the greatest relish in localities where it grows. Failing to induce the animal to 
take the plant voluntarily I prriartd a strong infusion, and by means of tho stomach 
pump gave the preparation obtained from about ten pounda of the plant. In twenty 
minutea stupor began to ensue, tire eyes were closed, the head was rested against the 
side of tho bo*, the breathing became stertorous, ami all the symptoms dcveloprd that 
were to be seen in the patients previously examined. At the end of six hours the stupor 
began to disappear, the eye began to regain its brightness ard in another hour the horse 
began to cat. The following day, when he had apparently recovered from iti elTrcts, he 
was given half the quantity of the drug as on the previous day. In this instance the 
symptoms were developed much more rapidly, tb^ animal became unconscious In a short 
time and died in an hour and a half. Tbe post mortem revealed the same condition of the 
brain as in the cases examined in tbe Western part of tbe Stale. I now resolved to make 
n second experiment, in which tire animal should receive a small quantity for n number 
of days in succession. Having procured another subject for experimentation, and a 
bushel of mature fruit, or pods of the plain, I cosrrr.eneed on Sept. Sth, to give daily the 
infusion obtained from about one quart of the pods. On the fifth day of the experiment 
tho characteristic stupor came on. The auima! re*ted it* head against the box and aleut 
while standing. The symptom* grew more marked till tbe thirteenth day of the experi- 
ment, when the animal died. The post mortem showed the same a# in the other cases. 
These experiments leave no doubt in my mind that the trouble along the Missouri river 
is occasioned by the animals' feeding on this little plant. It is from eight inches to a 
foot in height, with branching stems bearing yellow flowers in July and developing large 
pad* resembling the pea. but containing a number of Mack, hard seeds. It grow* on 
sandy bottom land, and is very abundant in the meadows and pastures in portion* of the Missouri 
bottom. It is seldom seen among tbe tame meadow grass in any considerable amount. It 
thrives best among the wild grasses. Animals, doubtless, eat it much more than formerly, 
when the wild pasturage was better than at present. Cattle sometimes, though not often, 
suffer in the same way as horses. 
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The disease is also known as the Missouri Bottom disease. Hundreds of 
horses in the Missouri Bottom in Western Iowa and Eastern Nebraska die from 
eating this weed, it being most common in unbroken fields. Horses should be 
kept from all suspected fields. Only cultivated grasses and forage plants should 
be grown. Some doubt has been expressed that this plant is the cause of the 
trouble. The writer a number of years ago, in collaboration with Dr. Miller, 
investigated an outbreak near Council Bluffs. This disease occurred only in 
the bottoms, where the weed was common, and a large number of horses die 
front it annually. No other injurious plants could be found except some ergot 
on wild rye. A decoction of the weed found here was fed by I>r. McNeill to 
a horse but no injurious symptoms followed. A decoction of the seed* was 
fed to a guinea pig without any serious symptoms. I>r. F. B. Power however 
found a small amount of an alkaloid in the seeds which caused slight illness in 
a kitten. From all of these experiments we may conclude that rattle 1k>x is in- 
jurious under some conditions. 

7. Lupinus (Toum.) L Lupine 

Herbs or rarely shrubs with generally palmatcly compound leaves; stipules 
adherent to the base of the petiole; flowers showy, in long, dense racemes; 
calyx deeply toothed and 2-lipped; corolla with an orbicular or ovate standard 
with margins reflexed; wings olilong, or obovatc, lightly cohering, and enclos- 
ing the keel, which is incurved or beaked; stamens monadclphous, anther* of 
2 forma; pistil with an incurved style and sessile ovary; pod flattened, somewhat 
constricted. About 100 species of temperate regions, or a few in warm regions. 
The North American species are chiefly west of the 100th meridian. The 
Lupinus pertnnis occurs in sandy soil from New England to Minnesota and 
Louisiana; /.. a l bus, /,. luleus and /.. an gush folia are cultivated for forage in 
Europe, the seeds being used as a substitute for coffee. 

Lupinus argenteus Pursh. Hairy Lupine 

A much branched perennial, slightly shrubby, from 2-3 feet high, silky 
pubescent hairs oppressed, leaves with small stipules; petioles equalling or long- 
er than the leaves; leaflets sessile, narrowed at the base; flowers in rather dense, 
terminal racemes, purple; pod silky, pubescent, generally 3-5 seeded. A very 
variable species. 

Distribution. Prairies of South Dakota to Western Nebraska to New 
Mexico, Utah, and from Arizona to Montana. Abundant in the foothills. 

Lupinus ptrennis L Wild Lupine 

Perennial, somewhat hairy; erect stems. 1-2 feet high; leaves compound; 
7-11 oblanccol&le leaflets; flowers showy, purple blue, in a long raceme; pods 
broad, very hairy, 5-6-scedcd. 

Distribution. Sandy soil from New England to Minnesota, Missouri, and 
the Culf region. 

Lupinus ploltensis Watson. Nebraska Lupine 

Somewhat like the preceding, with appressed silky-villous hairs, and a glau- 
cous hue; leaflets spatulatc; flowers in loose and short pedunclcd racemes; petals 
pale blue. 
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Lupinus leucophylius Dougl. 

Leafy, densely silky-tomentose perennial; compound leaves; 7-10 oblong- 
lanceolate leaflets; flowers in sessile racemes, densely flowered; petals blue or 
pink. 

Distribution. Rocky Mountains, Cokirado to Washington, and Northern 
California. 

Lupinus holosericeus Nutt 

A perennial, shrubby plant with silvery-canescent leaves; 12-20 inches high; 
compound leaves; 5-9 lanceolate leaflets; flowers in whorls or scattered; calyx 
bracteolate, the upper slightly 2-cleft; petals bright blue. 

Distribution. Oregon to California. 

Lupinus species. There are many other species of I.upinus in the Rocky 
Mountains and along the Pacific Coast. A great many of these have been looked 
upon with suspicion. 

Poisonous propertits, European white lupine, Lupinus albus, L. luteus, and 
others contain the glucoaide lupinin C J# H, 4 0 |4 , a crystalline substance with a 
bitter taste and a fruity odor; lupinidin C 1 H Ii N. a pale yellow, heavy, oil with 
a pungent, bitter taste; lupinin C |0 H I# NO, also hitler with an apple-like odor; 
Lupinus angttslifolius contains lupinin C 1> H, 4 N j O ( an intensely powerful alka- 
line substance. The substance arginin C # H |4 N 4 0,. found in the etiolated coty- 
ledons of the lupine and the Soy bean, is a proteid. Prof. Chcsnut says in regard 
to the Lupinus leutophyllus Dougl.: 

The above species U very abundant in Montana, where it i* uiil to have caused the 
death of a very targe number of sheep. There is some question whether the animals were 
killed by a poisonous constituent of the plant or merely hy btost. The seeds of all tho 
lupines are probably deleterious in the rsw stste. In Europe, however, the seeds of 
/.ufiinui albm. after the hitter taste has been removed by steeping and boiling, are eaten 
by human beings ss well as by cattle. 

The so-called iclrogen obtained by European chemists from some of the 
lupines can be extracted by weakly alkaline water and is to be regarded as an 
active poisonous principle. Some European investigators, however, think that 
the alkaloids are not the cause of the poison. To the above poisonous species 
we may add L. linifolius, and L. hirsutus. The disease caused by these has 
long been known in Europe and has received the name of lupinosis. It is com- 
mon where lupines arc used for forage purposes. According to Fricdbcrger 
and Frohncr front one-half to three-fourths of the animals perish. According 
to Arnold and Schneiderrauhl the disease can be produced experimentally with 
lupinotoxin in sheep, horses, goats, and pigs. This substance occurs chiefly in 
seeds and pods. Dry heat does not destroy it but steam under pressure docs. 
There is a probability that the poison is produced hy metabolism. 

Chesnut and Wilcox, in their paper on Stock-poisoning Plants of Mon- 
tana, make the following statement in regard to the Lupine poisoning of Mon- 
tana : 

So far as wc have been able lo observe, lupines are not very extensively eatrn by 
sheep during the spring and summer. This statement is at least true for normal conditions 
. where sheep are ace.uainted with the range and are not being trailed or driven. Hones 
and cattle take kindly to lupines and est then in large quantities during their immature 
stages. When sheep arc being trailed through strange country, or when they have just 
been unloaded from cars, and are in a hungry condition, they eat lupines ravenously in 
any stage of growth. The lupines are not considered valuable ss forage plants for sheep 
until after early fall frosts, or until other forage plants have become dry and uninviting as 
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fodder. In late fall, and especially after early snowstorms, the lupines constitute one of the 
chief forage plants on some of the mountain ranges. It should be remembered that the 
leaves of lupines remain green and the plants ofler slightly succulent forage after other 
plants have become dry. 

The first case of poisoning from lupines which was brought to our attention occurred 
in August, 1896. A band of sheep, while being movrd from one range to another was 
driven rapidly, and was constantly in a very hungry condition, when it was allowed ta 
feed in a field of lupine for a short time. Within two hour* after beginning to eat the 
lupine a number of sheep manifested violent symptoms of poisoning, and a few died within 
one hour after the appearance of the first sign# of poisoning. Of the ?00 sheep in the band 
100 had died before the following morning. The season of 1896 was rather late and at 
the time when the poisoning occurred the lupine pods were fully formed, but the seeds 
were not quite ripe. In this ease the sheep were driven away from the lupine as soon as 
the first symptoms of poisening had been noticed and some of the sheep had eaten only 
small quantities of the plant. About ISO out of the 200 were affected, and as only 50 of 
these ultimately recovered it will be seen that tbe death rate was very high. 

The owner of these sheep, during the same season cut a quantity of lupine hay during 
the second half of July. In the winter of 1897 a hand of 150 buck, belonging to the same 
sheep raiser were kept in a covered corral and were fed on cultivated hay. On one after- 
noon during tbe winter these bock* were given a liberal quantity of the lupine hay. About 
three hours after feeding this hay a noisy disturbanre was noticed among the sheep. Upon 
investigation the owner found the sheep in a frensied condition, and during the night 
about 90 of them died. No more lupine hay wai fed and no more trouble was experienced. 

They slate funher that the lupine poisoning occurred in various parts of 
the slate, in 1898 about 2,000 having been poisoned. 1,1 50 sheep died out of n 
single band of 2,500 sheep. They also state that one sheep raiser in Deerlodge 
Valley lost 700 sheep from the poisoning of lupine. They report another case 
which occurred on June 2*. 1900, near I.ivingston. in two hands of sheep, each 
numbering 3,000, which were being trailed westward from Livingston. The 
sheep were liberally salted l>eforc being started on the trail; the first day they 
traveled about 5 miles, and camped on opposite sides of a small stream. After 
watering, cnc band was driven across the creek and camped on a bench about 
30 feet higher than the stream. On the following morning, the sheep which 
had been driven across the stream manifested symptoms of poisoning; ultimately 
1,500 died. This poisoning is referred to as lupinosis, a disease of which in 
Europe both acute and chronic forms arc recognized, but in the United States the 
chronic form only has been recognized. The marked symptoms of poisoning 
are acute cerebral congestion, and great mental excitement. The sheep rush 
about in different directions, often running against the herder or other persons 
The first stage of frenzy is followed by a second stage in which there is pro- 
nounced irregularity of movements ami violent spasms, ami falling fits. In 
many cases death occurs in from 1 to 1 y, hours. The pulse during the attack 
is strong and regular. Lower animals arc attacked by convulsions, and these 
convulsions resemble those caused by strychnine poisoning. The excretion of 
the kidneys is increased, and sometimes it is bloody. The post mortem condi- 
tions arc described by Chesnut and Wilccx as follows: 

Post mortem examinations of the sheep poisoned by lupine* revealed conditions very 
similar to those found in the acute cases of loco disease, already described above, with the 
exception that in loco disease the kidneys were not affected. The lungs were slightly con- 
gested, but this condition was not so pronounced a* in cases of larkspur poisoning. The 
cerebral membranes were in all cases congested. In tbe more violent cases small blood 
vessel* had been ruptured in various parts of the body, which may have been due either 
to increase of blood pressure or to the struggles of the animal. 

In regard to the treatment. Dr. Wilcox recommends as follows: 

No remedies have been tried in cases of stock poisoning from American species of 
lupine. From our general experience with potassium permanganate it seems reasonable 
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lo suppose that this wbUjn<f would probably door 07 tbe lupir.e alkaloids in the stomach 
if administered piocipsly after ike first signs of poisoning. In the main, however, reliance 
should be placed upon prevention. With regard to the use of lupine hay. our experience 
and observation* indicate that this it always dangerous for sbeep if cut at a time when tbe 
seeds are retained in tbe hay. Since the limit of tbe period during which lupine* are not 
poisonous can not be determined for the present with any certainty, it seems advisable to 
abandon entirely the me of lupine hay for sheep, except after a preliminary test in feeding 
large quantities of the hay to one or two sheep. If it should prove to be non-poiaonous, 
it may then, of course, be fed with safety. 

The poisonous principle in all plants which have hern fully investigated varies IB 
quantity according to tbe stage of growth of the plant, and is located more abundantly ia 
one part of the plant than in another. These facts ie«i« to be strikingly true of lupine, 
since, as already indicated, the plants ar* xmrtunrt eaten in Urge quantities with impunity, 
while at other times the plant* rause extensive losses, especially among sheep. The evidence 
thus far collected regarding this matter indicates that the seeds are the most poisonous port 
of the plant. 

Mr. O’Gara of Nebraska, in speaking of Ihc I.upine says this: 

There are three species of Lupines in the western part of the sand hill region ami 
throughout the foot-hills. which are worthy of attention. So far as ran be learned, eattU 
and horses either do not eat them or are rot harmed by them, but sheep men say that thry 
are extremely pone nous to sheep when eaten after the p»da have formed and have begun 
to ripen. Many sheep owners are very careful to avoid |«tcbe« of Lupine In driving their 
sheep from one range to another, and never trust the flnrlc to a green herder who is un- 
acquainted with the range. 

The three species common to the regions mentioned are the Nebraska I.upine (Lupfaui 
I'lallmtii S. Wata.). the Silvery Lupine (Lmpimmi «|MM Pursh.), and the Low I.upine 
puiillm 1‘ursb. ). The last named ia a small hairy plant four to eight Inches 
high, much branched near the root, hearing commonly five leaflets at the end of the leaf- 
stalk. Thu densely clustered blue (lowers are borne on a stalk four lo right inches long. 
The pod is finely-bairy and is three fourths to one inch long. 

Dr. Nelson conducted some experiments in poisoning from three species 
of Lupinui: L. ornoinj, L. tfrutui. L. Irucophyllut ; from which the following 
results were ohtained with reference to the effect of feeding quantities of these 
plants. In regard to the first of these species, negative results were obtained 
in part; to sheep fed as early as May 3fth. June 8th, July 14th, July 31st, and 
August 2nd. partly in the year 1898, and partly in 1901, these experiments be- 
ing made in 1898 and 1901. In 190t experiments were made with two sheep 
fed between November 16th. and December 22nd, receiving 274 pounds of this 
hay. This hay was eaten fairly well, and the sheep were given no other food 
except the lupine, and had constant access to water. 

Some loss of flesh occurred tn both *bcep and one of them became alTecled, December 
21th. with an attack of atomatltia with quite well developed ulcer* In the mouth. He 
practically recovered by January lat. No other untoward symptoms were manifested 
during the course of the experiment. 

In regard to l.apinHs stritens, the results were in part negative, but June 
28th. 1899, a sheep was fed 2 pounds of lupine that was in full bloom and par- 
tial fruit, gathered a few days previous. On the morning of the 29th. the sheep 
was drowsy, and kept a recumbent position. In the afternoon the comatose con- 
dition was more marked ; he walked with an unsteady gait and pressed his head 
against the fence when he happened to reach it, showing a partial paralysis. 
The animal died on June 30th, slightly bloated. 

The ventricles of the heart were partially and the auricle* completely filled with a 
black coagulated blood. The lunga were congested, tbe stomach filled with partially dlgeated 
food, otherwise apparently normal. 

The experiments with l.upinus itu.-ophyllus were negative. 
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8. Cytisus L. 

Shrub with trifoliolate or unifoliolatc leaves; showy flowers, chiefly in 
terminal racemes; calyx 2 -lipped, with short teeth; standard ovate or orbicular; 
keels straight or curved ; anthers large and small ; ovary with many-ovuled, and 
incurved style; pod flat, oblong or linear. About 40 species, natives of Europe, 
Western Asia, and Northern Africa. 

Cytisus seoparius (L.) Link. Broom 

A stiff, nearly glabrous shrub; elongated, straight, angled branches; lower 
leaves 3-foliolate, obovate; leaflets which arc mucronate-lipped ; upper leaves 
sessile, often unifoliolate; flowers bright yellow, in elongated leafy racemes. 

Distribution. Along the seacoast of Nova Scotia to Virginia, and very com- 
mon along the Pacific Coast. 

Poisonous properties. The Scotch Broom < Cytisus seoparius) common on 
the Pacific and Atlantic coast but naturalized from Europe, contains the alka- 
loid cytisin C^H^NjO and is poisonous. Blyth records 400 cases of poison- 
ing from this. The symptoms in stock are slavering, vomiting, staggering, and 
general paralysis. Cytisin, occurring in many of the Genisteae, was found, in 
1818, in Laburnum anagyroides and since then, has been found in many other 
species of the genus Cytisus and in Vies europoeus, Sopkora sp., Thermopsis 
sp., Haptisia tinctoria, Anagyris foetida, Lotus suaveolens, Colutea crusnto, and 
liuchresta Horsfieldii. Some species of the genera Genista and Cytisus do not 
contain cytisin. Cytisus seoparius also contains a volatile alkaloid sparlein 
C„H M N g , a single drop of which, according to Blyth, killed a rabbit that 
showed symptom* similar to those of nicotin poisoning 

9. Melilotus Toum 

Annual or biennial herbs with trifoliolate leaves; small white or yellow 
flowers in racemes with the odor of cumarin ; teeth of the calyx short and 
nearly equal, shorter than the pod; corolla deciduous with obovate or oblong 




Fig. 302. Flowers of Sweet Clover (UelUetut alba). 
wing* and keel. 3, Showing stamens and pistil in keel. 



1. Standard above. 2, Showing 
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standard, obtuse keel, free from the stamen tube; stamens diadelphous ; pod 
wrinkled, straight, ovoid or globose — 1-2-seeded. A small genus of 20 species, 
native to Europe, Africa and Asia. 3 species naturalized, found in North 
America, 2 of them quite weedy. 

Meliloius alba Der. Sweet Clover 

An erect annual or biennial from 2-4 feet high ; rather distant, compound 
leaves, leaflets obovate, oblong, obtuse, serrate, narrowed at the base, truncate, 
cmarginate or rounded at the apex; flowers with white petals, small, fragrant; 
pod ovoid, reticulated and smooth. 

Distribution. Abundant in waste places in the eastern and Atlantic states, 
also in the southern states and throughout the Mississippi valley, the Rocky 
Mountain region and the Pacific coast. Sweet clover is one of the most common 
weeds in pastures, and along roadsides. 

Meliloius officinalis (L) Lam. Wild Yellow Sweet Clover 

An upright, yellow flowered herb from 1-4 feet high; leaflets oblong, or 
oval, the apex more or less obtuse; corolla yellow; j>od with irregularly reti- 
culated veins. 

Distribution. Common in waste places in the irrigated districts of the west, 
becoming more or less common in the Mississippi Valley and along the Atlantic 
Coast. 

Meliloius indica (L) All. Sweet Clover 

An upright annual like the preceding, but with much smaller yellow flowers, 

Distribution. Native to Europe, introduced in ballast along the Atlantic 
coast and abundant on the Pacific coast. 

Poisonous properties. The sweet clovers contain the substance cumarin 
C u H„O a , which is found in the Tonka bean, sweet vernal grass, vanilla grass, 
etc. In Europe the sweet clover is suspected of being poisonous. This plant is 
used as a forage plant in the South, and Mr. Cohagcn of Iowa, has had ex- 
cellent results in feeding this plant to stock. Its protein content is equal 
to that of alfalfa. It is probable that some forms are entirely inert. Some 
vrirs ago, the writer conducted an experiment in feeding considerable quanti- 
ties of sweet clover, but without any injurious symptoms resulting. A tincture 
prepared by mixing the fresh flowers with alcohol has a vanilla-like odor, and 
a bitter taste. Dr. Millspaugh states that in large doses, cHtnariti causes nausea, 
vomiting, vertigo, great depression of the heart's action, and cold extremities. 
Dr. Schaftncr states that both oi the sweet clovers arc objectionable in wheat, 
because of the foul odor the seed imparts to the flowers. According to Fricd- 
herger and Frohner sweet clover causes paralysis of the muscles. Dr. MacOwen 
states that in New South Wales, the M. indica is said to cause paralysis of 
horses. 

10. Medicago L Medick, Alfalfa 

Herbs with pinnately 3-foliolate leaves: leaflets dentate toothed; flowers 
small, yellow or violet in axillary racemes or heads; calyx teeth short nearly 
equal; standard obovate or oblong; stamens diadelphous; ovary 1-ovuled; pod 
curved or spirally twisted, indehiscent 1-few seeded. About 50 species native 
to Europe and Asia. Bur clover (Medicago hispido ) and hop clover or black 
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xnedick (M. hpulina) are used as forage plants on the Pacific coast but east- 
ward are regarded as troublesome weeds, the former injurious to wool. 

Medicago saliva L. Alfalfa 

An upright, smooth perennial; leaflets obovate, oblong, toothed, obtuse 
emaginate or mucronate ; stipules entire ; flowers in a short raceme violet ; 
pod spirally twisted. A valuable forage plant. 

Distribution. Common in the irrigated districts of the West, also frequent 
eastward, but common southward; spontaneous from New England to Minne- 
sota. Kansas, northward and westward; native to Europe and Asia. 

Poisonous properties. A large amount oi the green fodder is said to pro- 
duce tympanites, but alfalfa is, however, one of the best of forage plants. 




Mg. 303. Flowers ol Red Clover. I, ■. Calyx, c. Standard. 2. t. Wings, h, keel, 4. 5, 
yings, 6, keel. 



11. Trifolium (Tourn.) L. Clover 

Herbs; leaves mostly 3-foliolate, palmatcly or pinnately ; stipules united 
with the petioles; leaflets usually toothed; flowers in dense heads or spikes; calyx 
persistent; lobes 5, nearly equal, corolla withering or persistent, claws alternate. 
f to the stamen tube; stamens diadclphous or the tenth one separated ior a part 
-s' its length; pods small and membranous, indehisccnt or dehiscent, 1-6 seeded. 

A large genus of about 250 species mostly in the northern hemisphere. 
Many are valuable forage plants, among these arc red clover (7*. protense), 
alsike clover (7*. hybrid urn) and white clover (7*. repens). Several are weedy as 
yellow hop clover ( T . agrarium), low hop clover (T. procuntbens), and stone 
clover (T. arvense). 

The alsike clover ( T . hybridum) and red clover ( T . pratense) occasionally 
produce bloat. 

Dr. Jacob Moses and A. M. Harcourt have recently described a disease 
sometimes caused by alsike clover. 1 



1 Bull. Twin. Agr. Exp. St. 18:28 (1905). 



554 



MANUAL OF POISONOUS PLANTS 




Fir 304. Alfalfa *•<•««). a. b, 

■«<l pod: t, wd An excellent foragr plant. »ome> 
tim«a cause* bloat. (U. & Dept. A«r.) 



"The cause of this trouble amonK horses anti milieu in not positively 
understood. Whether the toxic effect is due to the plant itself, which possibly 
undergoes some change within the digestive tract and subsequently liberates 
a poison, or whether it is due to the presence of a mould in connection with 
alsike clover, is still undetermined. The mould has been strongly suspected. 
To determine this point will require further investigation. It is known, how- 
ever. that the principle lesions are produced on the skin and mucous membranes. 

“The symptoms of this disease vary to some extent, depending upon the 
location of the lesions and the length of time the animal remains on the alsike 
pasture after the symptoms begin to develop. The cases which came under 
observation in Marshall County showed marked similarity of symptoms, involv- 
ing principally the skin, the mucous membranes of the mouth, and the eyes. 
"The prevailing symptoms of the disease are as follows: 

On the skin arc inflamed areas, appearing at first as more or less rounded 
vesicular swellings, varying from one-half inch to five or six inches, or more, 
in diameter. The hair over the affected areas stands erect, and has a dull 
appearance, indicating loss of vitality. Later the skin becomes hard and puffed 
out, as the result of the formation of pus underneath. Finally, the deadened 
skin is cast off, leaving a deep, raw, angry-looking ulcer, which eventually 
heals, with the formation of a conspicuous scar, covered with more or less 
white hair. These changes in the skin may occur on any part of the animal, 
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but especially on the limbs, body and croup. The eye symptoms consist of 
a marked conjunctivitis, with swelling of the eyelids, sensitiveness to light, 
and a watery discharge from one or both eyes. The mucous membranes of 
the mouth become inflamed (stomatitis), ulcers form, and the animal slobbers 
and refuses to cat. The advanced cases are frequently accompanied by emacia- 
tion. The tongue is usually affected, and the inflammation may extend through- 
out the entire digestive tract. The functions of the liver may be disturbed, 
and a yellowish (jaundice) coloration of the tissues follows. In such cases 
symptoms of colic are not uncommon, and the respiratory tract may become 
involved and pneumonia develop. Some observers in other countries have 
noticed marked nervous symptoms, such as excitement, convulsive movements, 
staggering gait, and paralysis of the throat, with inability to swallow, the 
paralysis at times becoming generalized, the animal getting down and being 
unable to rise. In the cases observed in this state, the nervous symptoms, 
except the general depression, were not very noticeable. 

"The outcome of the disease depends upon the location and extent of 
the lesions upon the horse or mule affccicd. If they arc situated on the ex- 
terior the animal will readily recover as soon as removed from the alsike 
pasture. If the vital organs are involved, such as the brain, lungs and liver, 
the disease may readily produce death. Among those cases occuring in this 
State, not a single fatality has been heard of at the Station. But even though 
the death rate is small where the ordinary precautions are taken, the disease 




Pig. 305. Red Ctem ( Tri/olium pra- 
lemr). Occasionally tbc cause of bloat. 
<U. S. Dept. Agr.) 
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has considerable economic importance, since it leaves the animal more or less 
disfigured by the formation of scars, which materially depreciate his market 
value. 

"The treatment is comparatively simple. As soon as the disease is recog- 
nized the animal should he removed from the alsike clover pasture and the 
wounds subjected to ordinary antiseptic treatment, such as frequent washing 
with 5 per cent solutions of carbolic acid or creolin, and the application to 
the ulcers on the skin of drying powders, consisting of boric and tannic acids 
in equal amounts.” 

The so-called clover sickness is supposed to be caused by the clover rust 
which has been described elsewhere. No doubt some of the trouble arising 
from feeding clover hay is caused by moulds found on the hay. Dr. W. D. Gil- 
christ says that he has observed several cases of the kind in this state. The 
animals showed extreme restlessness followed by coma, bloody discharge 
from faeces followed by diarrhoea, weakness and debility. Change in fodder 
caused the trouble to cease. 

I have recently received a similar complaint from Dr. C. J. Scott of Knox- 
ville, Iowa, three animals having succumbed. 

Trifolium ineamalum L Crimson Clover 

A soft pubescent, slightly branched, annual; leaves long pctioled ;broad 
stipules; leaflets nearly sessile, obovate or obcordate cuneate at the base. 




F*. 306. Crimson dorer (7Vv 
folium ineormetum). Si mrtinir* 
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denticulate; flowers in elongated, oblong or ovoid, heads, sessile; ialyx hairy, 
lobes plumose pointed, corolla crimson. 

Distribution. Used as a cover crop and a forage plant in the south 
and cast. Found on ballast from Maine to Pennsylvania. Native to Europe. 

Injurious properties. According to Prof. Coville it produces phytobezoars 
and ocasionally causes death in animals. 

Trifolium refens L. White Clover 

A smooth perennial with slender creeping and spreading stems ; leaflets 
inversely heart-shaped or notched, obscurely toothed ; stipules narrow ; peduncles 
very long, flowers in small loose heads refloated when old; calyx shorter than 
the white corolla; pods 4-sccdcd. 

Distribution. In fields and waste places throughout eastern North America, 
the Northwest and the Rocky Mountains. 

Poisonous properties. Said to cause tympanites in cattle and slobbering 
in horses. 

Psoralea L. Psoralea 



i 












Perennial herbs, usually sprinkled with glandular dots; leaves generally 
3-5 foliolate; flowers spiked or racemed, white or mostly bluish-purple; calyx 
5-cleft, persistent; stamens diadelpbou* or occasionally monadelphous; pods 
about as long as the calyx. 1 -seeded. 




Fig. 307. While Oarer ( Trifolium 
reft**). Oecanoaalljr the cause of 
tympanites in cail!e. (Lain son- Scribner, 
U. S. Dept. Agr.) 
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Abcut 100 species of wide distribution, many native to the plains, the roots 
of some being tuberous and farinaceous. The Indians used the tuberous roots 
of the P. esculenla, known as Pomme Blanche, or Pomme dc Prairie, of 
the voyageurs for food. The roots of P. hypogaea and P. cuspidata were also 
used. 

Psoralta argophylla Pursh. Silver-leaf Psoralea 

Densely silvery, pubescent with appressed hairs; stem zig-zag, divergently 
branching, from 1-3 feet high; leaflets elliptical-lanceolate; Bowers spicate, in- 
terrupted, blue; pod oval, membranaceous, plant seldom seeding. 

Distribution. From Wisconsin to Kansas and New Mexico to the North- 
west territory. 

Poisonous properties. This plant was suspected of being the cause of n 
severe case of poisoning in Story County, la., two years ago. This is the first 
time the writer has known plants of this genus to cause poisoning, but he has 
had some correspondence with the parties concerned and thinks there can be 
no doubt that the poisoning was caused by the plant in question. A child was 
seriously poisoned by eating the seeds of this plant, but she finally recovered. 
It was thought this poisoning might have been caused by Astragalus caryotarpus 
but the plant sent me was the above. 

13. Tephrosia Pers. Hoary Pea 

Herbs or somewhat shrubby plants; odd-pinnate compound leaves; llowcrs 
in racemes or short clusters, red or white; stipules small; calyx 5-clcft; 
petals 5; standard roundish, usually silky outside, turned back, about 
as long as the coherent wing* and keel. About 120 species, native of warm 
and tropical regions, a few are found in the United Stales. 

Tephrosia wginiana Pers. Goat's Rue. Catgut 

Perennial with villous or silky and whitish hairs; stem erect and simple, 
1-2 feet high; leaflets 17-2S, linear-oblong; terminal oblanccolatc, narrowed 
to cuneatc at the base; enurginate at the apex; flowers yellowish purple in 
long, dense racemes. 

Distribution. In dry and sandy soil from Maine to Louisiana, west to 
Minnesota and Eastern Iowa, to Mexico. 

Poisonous properties. This species, along with olhers, was formerly used 
to poison fish. The Mexican species. T. toxuaria. gets its name from its sup- 
posed toxic properties, and in South America, one species is commonly employed 
by the natives to poison the fishing streams. 

The root is also poisonous to frogs and guinea pigs. 

Tephrosia toxuaria contains the glueoside tephrosin. Several active sub- 
stances have been obtained by Hanriot • from one species. Tephrosia Vogelii. 
Three substances were isolated; one. tephrosal C U ,H U <> is toxic especially 
to fish; a second toxic substance is tephrosin C 41 ll Jt O 10 . 

14. Robinio L Locust Tree 

Trees or shrubs; stipules often prickly or spiny; leaves compound, odd- 
pinnate; the oblong leaflets with short stipules; flowers showy in axillary race- 

• Com?!. Rer.d. IW; 498-4SI. Journal Ckeoucal Society Ab» 9 2:3SC. 1907. 
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Fig. 308. Black U»l (tfoton* I. Flowering 

branch. 2. Flower. 3. Tube of stamens. 4. lyongitudinat section 
of pistil. 5. Diagram of flower. 6. Legumes. 7. Pod open, showing 
seed. 8. Seed. 1 # 2. 6. 7. 8. one-half natural aixe. (M. M. Cheney 
in Green • Foreatry of Minnesota.) 



tncs; calyx short, 5-toothcd, and slightly 2-lobcd; standard large, about as 
long as the wings and equal; stamens diadelphous; pod flat, several seeded and 
margined. A small genus of 6 species, native of North America and Mexico. 
Several species arc cultivated for ornamental purposes, like the Robinia 
viscosa, which is native from Virginia to North Carolina and Georgia, and the 
Robinia hispidia, native to the mountains of Virginia and Georgia. The R. 
nto-mexicana, with purple flowers, native to S. Colorado and New Mexico, 
is frequently cultivated. 

Robinia Pseudo -acacia L. Locust Tree. False Acacia or Black Locust 

A large tree with rough hark, spiny stipules; 9-19 stalked leaflets, obtuse, 
emargir.atc, or mucronate; flowers in loose drooping racemes, white, fragrant; 
pods smooth ; standard yellowish at the base. 
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Distribution. Widely planted as an ornamental tree. It produces valuable 
timber which is extensively used for posts. This species is, however, badly 
infested with the borer. 

Rubinia viscosa Vent. Clammy Locust 

A small tree with rough bark: stipules short, occasionally spiny; twigs and 
petioles glandular; leaves 11-25, stalked; leaflets obtuse and mucronate; nearly 
smooth; racemes dense; flowers in rather dense racemes, pinkish, not fragrant; 
pedicels glandular, hispid; pod hispid. 

Distribution. Southwestern Virginia to Georgia, occasionally escaped from 
cultivation northward. 

Poisonous properties. The bark and leaves of this species contain a power- 
ful poison which has proved fatal to persons eating them. Children have been 
poisoned by eating the roots. It is true, however, that the flowers of the plant 
arc often eaten with impunity and that bees collect from them large quantities 
of nectar. Dr. Rusby states that the occasional poisonous properties of honey 
arc due to its origin in these flowers, though there arc gool theoretical reasons 
for doubting this. The bark of young twigs is sometimes pounded to a pulp, 
and used to make a tincture which is used in medicine as a tonic and cathartic, 
while the medicinal use of the flowers is mildly narcotic. It contains the sub- 
stance robinin C„H w O |# an aromatic glucosidc which resembles the glucosidc 
quercelrin, and is found chiefly in flowers, also the substance obigenin C u H. 0 0 # 
■fH a O. The seeds are also poisonous, and Dr. Miiltpaugh quotes Dr. Shaw 
ns follows, in regard to the symptoms produced by poisoning from eating the 
seeds: “Inability to hold the head upright, nausea and attempts to vomit, with 
a tendency to syncope, when in an upright position; voice, respiration and 
heart's action feeble, as from exhaustion, a painful paralytic condition of the 
extremities, which become shrunken on the fifth day. All the symptoms seemed 
like those produced by a long-continued diarrhoea, though in ibis case purg- 
ing was not present." Dr. Johnson states that the symptoms of poisoning arc 
those of Belladonna poisoning, a fact also noted by Dr. Waldron in the case 
of &. horse that had eaten the bark; Friedbcrgcr and Frdhner state that the 
animals have colic, tympanites and paralysis. 

Dr. Rushy comments upon the poisonous character of the common black 
locust as follows : 

Of this nr. Johnson records that by ratio* the root* children are poisoned with 
symptoms like those of Belladonna poisoning, and that the lark and leaves arc emetic. 
I’rof. F. W. Power has experimented upon himself with tbe stem hark of this tree, proving 
the very aerioua effects which it produces, and lie las examined its composition with the 
result of showing that the poisonous constituent is an albuminous substance, thus confirm- 
in* the general character of that family, the £***«••»«*>*. Thr most positive and prom- 
inent case recorded in regard to this article is that of l)r. Z. P. Emery. In the Utter 
part of March, 1887. thirty-two boys, iriratrs of the Brooklyn O-uhan Asylum, were poisoned 
at one time by eating a baric which wss being rrirtied in thr vicinity for the making of 
fence posts. None of the cases terminated fatally. Tbe prominent symptoms, slated in 
the order of their occurrerce. were the vomiting of a ropy mucous, flushing of the face. 
dilated pupil, dryitc** of the threat, fee We pr.’se, extremities cool, fare pale, vomiting of 
blood, cold extremities, heart feeble ar.d intermittent, face deathly pale and stupor. The 
symptoms as I have named them are seen to be progressive. A rs'h similar to that of 
Belladonna poisoning was also present, but very feeling. In tbe beginning there was a 
high fever. Treatment consisrrd of sinapisms over the stomach, subcarbonate of bismuth, 
camphor and brandy. 
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A farmer in Dallas County, this state, informs me that sometimes the leaves 
are macerated in water and used to kill flics. 

A case of poisoning to a horse was recorded in Breeders’ Gazette in 1909. In 
this case the horse had eaten some of the bark of a tree. The symptoms were 
similar to those recorded by Dr. Waldron. 

15. Sesbania. Scop. Sesban 

Tall, smooth, branching herbs or shrubs with pinnate leaves and yellow 
flowers in axillary or compound racemes; calyx bell-shaped, obliquely truncate, 
5-toothed; standard short, orbicular; wings oblong; keel blunt; stamens diadel- 
phous ; style short, incurved at the apex ; legume oblong, sta'.ked, compressed, 
the endocarp membranaceous, at length separating from the coriaceous epicarp 
and enclosing 2 seeds. A small genus of 15 species of warm or temperate 
regions. 

Sesbania plot year pa Pers. 

A tall, smooth, branching annual vine; leaflets 10-35 pairs, mucronate, 
pale beneath; racemes shorter than the leaves; corolla yellowish purple spotted, 
with membranaceous sacked pods. 

Distribution. From the Carolinas to Florida. Missouri, and Texas. 

Poisonous nature. In 1897, Dr. A. P. Anderson sent this to the writer with 
a letter from some stockmen from South Carolina, who stated that it was sus- 
pected oi poisoning his cattle. Mr. Chesnut records a similar statement as fol- 
lows : 

In 1897, the United Scale* Department of Agrir-ilture received from South Carotin* 
the aceda of thi* plant, wbkh were found in the alomnrha of cow*. 
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16. Astragalus L Milk Vetch 

Chiefly perennial herbs with odd pinnate or occasionally simple leaves, with 
stipules; flowers spicatc or racemose: calyx 5-toothed, tubular; corolla clawed, 
usually Ion* and narrow; standard erect, wings oblong; keel nearly as long as 
the wings; stamens diadelphous; pod several to manv-seeded, dehiscent or in- 
dehi scent; 1-2 celled. A large genus of about 1000 species of wide distribution 
in the United States, largely western. Several species are used in medicine. 
One plant is widely known as the loco weed. One species native to gravelly 
knolls or dry places of the Mississippi Valley is known as the ground plum or 
hog pea (A. laryocarpus). This species is said to be edible. It should, how- 
ever, be used with caution. 

Astragalus mollissimus Tort. Loco Weed 

A stout, short-stemmed perennial with membraneous stipules; leaflets 19-27, 
ovate oblong; flowers in dense spikes, violet purple, rather large; pod oblong, 
glabrous somewhat compressed, sessile, furrowed at both sutures, at length 
curved. 

Distribution. Found on plains of Nebraska, Kansas, Colorado to Texas 
and New Mexico. 
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Fig. 311a. Map showing distribution of Loco Weed or Purple Loco Weed (Astragal 
mollusitKM), After Marsh, U. S. Dept. Agr. 
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The term loco weed is applied to a great many plants. In addition to the 
species mentioned above A. ooearpus, A. Crotolario and A. ieutigiuosus must 
be added ; species of Oxytropis are considered in another connection. The 
Sophoro sericea of this family, Mahostrum eoccineum of the Mallow family 
and corydalis ( Corydalis aurea var. occidcnlale ) have at times been classed as 
loco weeds. Thus far none of these plants except those belonging to the 
pulse family have been found to cause loco poisoning. 

Astragalus Bigeloiii Cray. Rattle-box 

A subacaulescent, soft, silky, villous perennial; long, scape-like peduncles; 
flowers in dense spikes; violet pod oval-oblong, densely woolly, silicate. 

, Distribution. From S. W. Colorado to Texas and Mexico. 

Astragalus Pattersoni A. Gray 

Perennial, robust, 1-2 feet high, with appre tied- pubescence, or sometimes 
smooth; leaflets oblong, rather thick; peduncles racemosely many- flowered; 
corolla while, the keel sometimes purplish at the tip; pods smooth, sessile or 
stipitatc; abruptly contracted within the calyx. 

Distribution. Southwestern Colorado to Utah. 

Astragalus Ifornii A. Gray 

A glabrous or minutely pubescent perennial; slender stems; leaflets about 
21, narrowly oblong; peduncles longer than the leaves; flowers in a dense head, 
or short spike, numerous, small; calyx teeth subulate; pods ovate, from a broad 
base, straight, villous pubescent. 

Distribution. From Southern Utah to California. 

Poisonous properties. It is regarded as a very troublesome weed. Colo- 
rado has passed a law for its extermination, the state having paid out nearly 
$200,000 in bounties between 1881 and 18RS to check its ravages. Much has 
been written on the subject of the poisonous properties of the woolly loco weed 
and other members of the genus. Brewer ar.d Watson, in their Botany of Cali- 
fornia, state that the last species described is said to be poisonous to sheep, and 
Prof. Chcsnut states that stock are affected by this loco weed in the southern 
part of California. It has certainly been regarded as a poisonous plant for a 
long time, and numerous investigations have been carried on in regard to its 
poisonous properties by Dr. Stalker, Prof. Sayre and others; Dr. Stalker com- 
ing to the conclusion that the loco poisoning might be brought about through 
the action of intestinal worms. 

Prof. Sayre reported the death of a jack rabbit with symptoms similar to 
those recorded for horses and cattle. He was. however, unable to find a 
|H>isonous principle. Miss C. M. Watson reported a small amount of an alka- 
loid from the stemless loco weed. Oxytropis Lambfrti. Dr. Mary Gage Day in 
Dr. Vaughn's laboratory found that when a half grown kitten was fed with 
milk containing a decoction of the root, stem and leaf, emaciation, convulsive 
excitement, and, finally death occurred; when an adult cat received 60-70 cc. 
of a more concentrated solution death ocurrcd on the thirteenth day and sub- 
cutaneous injection of a concentrated decoction in frogs and chickens caused 
death in 1-2 hours from heart paralysis. Dr. J. Ott experimented with Astra- 
galus mollissimus and found that it decreased irritability of the motor nerves 
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affected the sensory ganglia of the nervous system, preventing them from 
readily receiving impressions and killed bv arresting the heart action. 

Dr. B. T. Galloway states that the loss from “loco" poisoning in Colorado 
alone has reached the sum of one million dollars per annum. It might be said 
in this connection that Prof. Power and Mr. Gambier investigated the subject, 
but were unable to locate definitely the kind oi alkaloid. These gentlemen 
state : 

One kilogramme of the Astiagalu* herb gave 0.2 oi a gramme of «he alkaloid, equivalent 
to 0.036 per cent. Nothing further was determined concerning its nature, a* it docs not 
appear to be especially active. An atract from one kilogramme of the aeed of the Crotalaria 
gave 1.1 gramme* of an alkaloid. 0.036 per cent ol the weight of the teed. It had a hitter 
tautc, am! xrema to be more potent than that obtained from Aatragalnt. 

From these investigations these authors conclude that both the Astragalus 
and the Crotalaria contain very small amounts of toxic alkaloids, to which the 
symptoms of poisoning may be reasonably attributed. Prof. Sayre, who has 
not gone into the details in the paper referred to, however, reiterates what lie 
has stated in several previous ones, that it is a question whether so small 
amount of alkaloid could produce such grave physiological disturbances. 

The symptoms of poisoning arc very well given in a paper by Prof. Chesnut : 

Hones, cattle, and sheep are affected b y loco, but the principal damage la done to 
horses. The ellcct is not acute, but in ita slow progress stimulates disease* caused by 
bacteria, worm*, or other isiraiitea or such aa are caused in man by the continued use of 
alcohol, tobacco, or morphine. Two atage* are rreognired. The first, which may last several 
months, Is a period of hallucination or mania accompanied by defective eyesight, during 
which the animal may perform all sort* of antic*. After acquiring a taste for the plant It 
refuse* every other kind of food, ami the second stage is ushered In. This Is a lingering 
period of emaciation, characterised by sunken eyeball*, luster k-ss hair, and feeble move- 
ments. The animal dies at if from starvation, in period* ranging from a few month* to 
one or two years* 

Dr. Carl Rued! isolated an acid (loco acid ) from it to which he attributed 
the poisonous qualities of the plant. 

Astragalus is said to cause considerable trouble in Nebraska, "In regard 
to the treatment," says Mr. O’Gara. 

There is little to be said. All medicine* that have been tried aeem to hare been of 
doubtful effect. More can be done by keeping animals away from loco than In any other 
way. Aa long aa there is a plentiful supply of gras*, there i* little to be feared, hut when 
pastures and range* run tow. stock should be da*cly watched. At the very first appear- 
ance of trouble, atlcctcd anima’s should be removed to roiue place where they cannot gain 
•ccrsa to loco. Good nourishing food should be given. If the disease ha* obtained a strong 
hold oil the animal there is little hope of recovery under thr best of treatment, hence the 
need of early treatment and pro >i* removal from tl:e source of the trouble. 

Dr. Mayo suggests the following treatment : 

Ounces 

“Sulphate of iron, pulverized 1 

Gentian root, pulverized... 4 

Ammonium chloride, pulverized 1 

Potassium nitrate, pulverized 1 

Mix thoroughly anil give from a heaping teaspoon ful to a tablespoon ful, 
according to the size of the animal, in the food three times daily." 

Dr. Dwight C. Marsh and Albert C. Crawford under the direction of Dr. 
R. H. True who has charge of the Poisonous Plant Investigation of the U. S. De- 
partment of Agriculture, have arrived at conclusions wholly at variance with 
previous investigation. They conclude that Oxytropis Lambert) poisons horses, 
sheep, and cattle and that Aslragaius moliissimus poisons horses, but does not 
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poison cattle because they rarely eat it. Dr. Marsh states that the symptoms 
described by stockmen were corroborated ; these are : 

The lowered head, rough coat, alow, daggering gait, movements showing lack of 
muscular coordination, sometime* more or le*a paralytic symptoms, a generally diseased 
nervous system, and in the later stages of the disease extreme emaciation. 

The principal pathological changes are pronounced anemia of the whole system, diseased 
stomach wails, and in acute cases a congested condition of the walla of the stomach; while 
in chronic cases there are frequently ulcers. Generally speaking, locoed cattle have ulcers 
in the fourth stomach. There is an excess of fluids in the various cavities of the body. 
This is especially noticeable in the epidural space of the spinal csnsl. Here the effusion 
is more or less organised, presenting the appearance of a gelatinous mass, which is es- 
pecially abundant in the lumbar region and about the exits of the spinal nerves. In most 
locoed females the ovaries are found in a diseased condition. 

Dr. Crawford from his laboratory work concludes: 

The symptoms described in stock on the range can be reproduced in rabbits by feed- 
ing extracts of certain loeo plan's. Those especially referred to here under the term 
"loco plants" are AilragaJaj molluiimui anj A it ••gelmi Lambert* (Osyirofus Lombtrii). 

The production of chronic symptoms in rabbits is a crucial test of the pharmacological 
activity of these plants. 

It is the inorganic constituents, especially barium, which are respunaible for this poison- 
oua action, at Icaat in the planta collected at Hugo. Colo.; but, perhaps. In the future, loco 
plants from other portions of the country may be found to have other poisonous principles. 

There is a close analogy between the clinical symptoms and patholngiral findings in 
barium poisoning and those resulting from feeding extracts of certain of these plants. 
Small doses of bnrium salts may be administered to rabbits without appsrent effect, but 
suddenly acute symptoms set In analogous to those reported on the ranges. 

The administration of sulphates, especially epsom salts, to form insoluhle barium sulphate 
would be the chemical antidote which would logically be inferred from the laboratory work, 
but of necessity these sulphates would hs*e to be frequently sdministered, and their valus, 
after histological changes in the organs have occurred, remains to be settled. But the treat- 
ment of acute eases of harlum poisoning in man is not always successful, even whes 
sulphates combined with symptomatic treatment are employed. The condition, under which 
sulphates fall to precipitate barium moat be considered. 

I.oco planta grown on certain aoila are inactive pharmacologically and contain no 
barium. In drying certain loco plants the barium apparently is rendered Insoluble, so that 
It Is not extracted by water, but can be extracted by digestion with the digestive ferments. 
To he poisonous the barium mutt be in saeh a form that it it esn be absorbed by the 
gastrointestinal tract. 

There are plants with barium salts which arc rot injurious. 

Df. Marsh found that it is easy to kill the woolly loco weed ( A . mollissi- 
ww) in fenced pastures because it occurs in small patches. The stcmlcss loco 
weed is of wider distribution and, when in fenced pastures, can be killed but 
not so easily when it occurs on the ranges. He recommends treatment as fol- 
lows : 

In regard to the second phase of remedia! work, it was found that locoed cattle can 
in most eases be cured by a course of treatment with strychnin, while locoed horses can 
generally he cured by a course of treatment with Fowler's solution. The nnimAls under 
treatment must not be allowed to eat the loco weed and should be given not only nutritious 
food but. so far a* possible, food with laxative properties. To this end, magnesium sulphate 
was administered to correct the constipation which is almost universal among locoed nnimslf. 
It should he noted, too, that magnesium sulphate may serve to some extent as an antidote 
to the poison. 

Dr. C. Dwight Marsh 1 in a recent publication in speaking of this plant as 
well as Che White Loco Weed and the experimental work of the Department of 
Agriculture, states that they are the weeds which produce the disease from 
Montana to northern New Mexico, Arizona and in western Texas, but there 
are many locoed animals where these two species do not grow. In California, 



•The Loc> Weed disease. Farmers' Bull.. U. S. Dept. Agr.. 380. 1909. 




LEGUM I NOS AE— ASTRAGALUS 



567 



Arizona and New Mexico there occur other leguminous plants which arc known 
as loco weeds. Some of these are poisonous and the symptoms of locoed ani- 
mals and the pathological findings are similar to those produced by the plants 
found in the eastern Rockies, especially in Colorado, where the purple loco is 
abundant Dr. Crawford finds barium in them which he thinks may he connected 
with the poisonous effects of the plants. In California the A. diphysus, A. ari- 
ton'uus, A. Thutberi and A. Bigelovii are called “rattleweeds" and have been 
suspected. They arc being studied by Dr. Crawford of the Bureau of Plant 
Industry. 

In his most recent paper on Loco Poisoning * Dr. Marsh affirms Dr. Craw- 
ford’s opinion that the purple loco weed ( Astragalus mollisitnus ) is more poison- 
ous than the white species (Oxylropis Lamberli). Dr. Marsh adds this caution, 
that since such animals are extremely sensitive to strychnin, it has been found 
necessary to give it in small doses. He says: 

The dally doiea should not ordinarily exceed thrrc-twe nticthi of four-twenticthi of a 
gtsin, or 0.0C9 to 0.013 of a train. Large animalt may take as much a. one-half grain, 
but this ia a maximum doae and often will be found too much. It aWo found that 
•odium cacodylate when given to cattle in hypodermic injections of 6 grain*, or 0.4 grains, 
dally, commonly gave beneficial reaulta. The be»i rraulta, however, were obtained from the 
u»e of atrychnin and Fowler's solution as already outlined. 

It may be added, in regard to the question of immunity, that loco poisoning cornea 
on In a alow and cumulative manner so that there if no possibility of animals becoming 
Immune. 

It does not seem that the above is final in regard io all of the loco weeds, 
It is hardly likely that Profs. Power, Sayre, Gambler, and others have been 
entirely wrong in regard to their conclusions. When we find that related plants 
have strongly toxic properties we may expect to find the same properties also 
in some of these plants. 

17. Oxylropis DC. Stemless Loco Weed 

Perennial herbs or sometimes shrubby, generally araulcscent, with numerous 
tufts of short stems covered with scaly stipules. Flowers in racemes or spikes; 
calyx teeth nearly equal ; petals clawed ; standard, erect, keel erect ; stamens ap- 
pendagid; diadelphous; pod more or less 2-celled or I -celled sessile or stalked. 
About 125 species of the North Temperate regions. Most of our species arc 
western. Several of our species arc known to he poisonous to live 
stock. The following species of this genus are classed with the loco weeds: 
0. Lambert*, O. defltxa and O. muhifiorus. According to GresholT the young 
leaf of Oxylropis lapponica has an extremely bitter taste; there is also an indi- 
cation of saponin. On analysis the leaf was found to contain hydrocyanic acid. 
Grcshoff also found hydrocyanic acid in the seeds of O. sulphured. 

Oxylropis Lamberti Pursh. Purple or Stemless Loco Weed 

Nearly acaulescent perennial herbs or shrubby plants, with tufts of very 
numerous short stems coming from a hard and thick rootstock containing many 
scaly stipules ; stems and leaves are covered with silky and fine appressed hairs, 
or smooth; leaves pinnate; leaflets linear; flowers racemose or spicate, rather 
large and elongated, purple, violet, or sometimes white; stamens diadelphous; 
keel tipped with a sharp projecting point. 

•Farmers Bull. U. S. Dept. Agr. 380:16. 
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Distribution. Western Minnesota, Western Iowa, and Missouri to Texas, 
and New Mexico, north to British Columbia, and northwest territory. 

Poisonous properties. The stemless loco weed is one of the most 
characteristic loco weeds of the West. The symptoms of poisoning 
arc similar to those produced by the woolly loco weed described at 
length elsewhere. The poisonous substance has not been isolated. 
An alkaloid, however, has been reported by Prof. Prescott. Chesnut 
and Wilcox, in speaking of the history of the loco poisoning in Mon- 
tana, say that in Colorado the plant which is most commonly known as loco 
weed is Astragalus mollissimus. In Montana, on the other hand, the plants 
most generally called loco weeds by the stockmen arc species of Arogotiut 
( Orylropis ). "The species which is most concerned in causing the loco disease 
in Montana is the Aragallus spicatus and is closely related to Oxytropis Lomberli” 
Stockmen are of the opinion that a condition somewhat similar to loco poisoning 
may be brought about by eating undue quantities of alkali soil. 




Fig. 313. Stcmless or Purple Loco Weed a. I'lanl. b. Seed pod*, c, Seed. U. S. 
Dept. Agr. 

It should be »tated also that the lirru of tbeep bot flic*, which arc frequently found 
in the frontal sinuses of the head, can not possibly be considered the cause of the nervooi 
sytrpcom* characteristic of the loco disease, for the reason that these larvae arc not found 
in greater abundance in locoed than in healthy sheep. Por the same reason the presence 
of the common tape worm (Taenia irrrala ) in the small intestines and bile duct of slitep 
can not be considered as the cause of the locoed condition. These worms are alraeet 
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universally present in the intestine* of sheep, and under ordinary conditions do not cause 
any recognizable disturbance®. The disease of sheep known as “gid" is not to be mis- 
taken for the loco disease and, furthermore, is not prevalent in this country. No indica- 
tions were found during the post-mortem examinations that the walls of the stomach were 
affected to any appreciable extent by the action of loco weeds, although these plants were 
Invariably found in the atomach contents of such sheep. In the majority of cases no ap- 
parent changes have been produced in the spleen, liver, or kidneys. In some instances a 
slight congestion of the intestines was noticed. The cerebral membranes were in all cases 
somewhat congested. This condition is probably one of the immediate physical causes of 
the mental excitement exhibited by locoed animals. Post mortem examinations of locoed 
horses disclosed the same conditions as those found in the sheep. 

They made a number of experiments with a young Belgian hare and other 
rabbits, using the water extract of the leaves, and it was shown that this was 
not an acute poison if from 10 to 15 cubic centimeters of the liquid were 
administered. An acute case of loco disease was observed in an old ewe with 
a lamb at her side. She had eaten considerable quantities of the white loco weed 
(/ Iragalus spicatus-Orytropis spiealus ). A slight locomotor ataxia was man- 
ifested. The eyelids twitched rapidly and there was a slight champing of the 
jaws. Each attack lasted from 1 to 2 minutes, and the intervals between the 
attacks were about 5 minutes. 

The lips and eyelids twitched violently and lire jaws were moved upon one another 
with such force that the sound could be heard for a distance of 200 yards. 

Similar symptoms were observed in the lamb, which died in the afternoon. 

Locoed sheep are exceedingly difficult to herd. 

It Is the universal experience of sheep raiarrs that locoed abeep are exceedingly difll- 
culc to herd. The sheep may, without a moment** warning, stray away from thr hand, 
each one In a different direction, and it i* easy to understand how nearly impossible it ia 
to prevent euch a band of sheep from becoming separated. Hraidr* giving the herder 
much trouble in directing the course of the hand ©n the tangc. locoed abeep also refuse 
to enter the corral at night, and under any and all circumstances may suddenly manifest 
perplexing stubbornness. 

These writers did not observe many locoed cattle, but the symptoms arc 
essentially the same as in sheep and horses. In regard to post-mortem condi- 
tions, they say: 

Numtrou* autopsies made on locoed aheep and boc*c« revealed condition* which, though 
fdlrly uniform, did not constitute a well-defined verie*. We made a large number of 
poit-mortrm examination* upon bodie* of locoed *heep which hid been killed and bled 
Immediately before examination. In thc*e ca.e* there w« no leiion or marked change 
In the alimentray tract. A alight cur.gotion of the membrane* of the brain was to be 
obterved in all ca»e*. The lung* and heart were apparently not affected. The voluntary 
muscle* were of a paler color than under normal rendition*, and the fat tissue was con- 
siderably reduced in quantity. 

As to remedies, the following suggestions have been made: 

Locoed sliccp should be removed from the band and fattened for market on alfalfa 
or other forage plant*, a* above explained. 

The immediate isolation of locoed *heop i% advisable in order to prevent the habit 
from spreading in the hand. 

It stems desirable to give sheep a regular and abundant supply of salt in order to pre- 
vent the development of any perversion of the r/ipetile. 

Locoed horses are u*ed to the best advantage as draft animals* but tbey must be 
maintained in good condition and prevented from eating loco weed*. 

Dr. Marsh recommends to cut the roots below the crown of buds. A man 
wilh a spade can destroy a large number oi plants in a day. The seeds however 
retain their vitality for some years, hence the field will have to be gone over 
again. That this method will effectively destroy the plants has been demon- 
strated by the U. S. Dept, of Agr. at Hugo, Colorado. The larvae of a moth 
(IValshia omorphella ) feeds on the purple loco weed and this insect, Dr. 
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Fig. 3 1. la. Map allowing <li*irib,itioo of alralru loco weed {Uxylrofh Lombrrti). Th« 
plant (cache* weatern Iowa on the loeaa bluff* where n i» abundant. The diaeaac however hna 
never been reported ao far a* I know from tki* acclion of the atate. Map after Marah. U. S. 
l)cpt. Agr. 



Marsh think*, will help to keep the wectl in cl»cck if the insect will not lose its 
efficiency in the course of a few years. 

18. Vida (Tourn.) L Vetch or Tare 

Herbs, generally of trailing or climbing habit, with pinnate tendril bearing 
leaves; flowers generally racemose; calyx 5-cleft or 5-toothcd, divisions nearly 
equal; corolla with the standard clawed and the wings adherent to the keel; 
stamens diadclphous or monadclphous ; pod flat, 2-valvcd with several seeds; 
seeds globular; embryo with thick cotyledons. About 120 species, widely distrib- 
uted. Some species used for forage, especially in Europe. The hairy vetch 
(V. vi/losa) has been widely distributed in the west because of the drouth re- 
sisting qualities. Our most common native species is the American vetch ( V . 
omeruana) which might well be introduced as a forage plant. 

Vida saliva L. Common Vetch 

A smooth or slightly pubescent annual from 1-254 feet high with simple 
stem ; leaflets 5-7 pairs, obovatc-oblong to linear, notched or niucronatc at the 
tip; the 1 or 2 nearly sessile flowers are borne in the axils of the leaves; 
flowers bluish purple; calyx teeth about as long as the tube; pod linear, several 
seeded, seeds black. 

Distribution. From eastern Canada to Northwest Territory, New England 
to the C'arolinas, west to Missouri and northward, generally in the wheat grow- 
ing sections of the northern and western states. This is another weed commonly 
found in wheat screenings, abundant in the northwest. 

Poisonous properties. In Europe it is the cause of tympanites. Dr. SchalTner, 
in The Ohio Naturalist, states that caution must be observed in feeding this 
plant to pigs. It is not injurious to cows. The seeds of this Vetch arc oiten 





Fig. aul>. Con 



Fig. 314. Common Vetch C 
this plant poisonous to stock 
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found in screenings and fed in large quantities to cattle. As far as the writer 
knows, there are no cases of poisoning recorded from eating the screenings of 
this seed The substance viein has been found in the seeds of 
this species. Convincin C, 0 H I# N > 0 s -fH J O also occurs in this species and in 
V . Foba. Citric acid C < H i O T +H 2 0 is found in V. sativa. 

19. Lalhyrus (Toum.) L Vetchling. Everlasting Pea 



Mostly perennial, herbaceous vines although there are a few erect herbs, 
generally smooth, with pinnate, usually tendril-bearing leaves; flowers in racemes 
or solitary; calyx oblique or gibbous at the hase, upper teeth sometimes shorter 
than the lower; corolla larger than that of Vicia, wings adhering to keel; style 
dilated and rather flat above, hairy along aide next to free stamen; stamens 
10 (9 and 1, or monadelphous below); ovules numerous; pod flat, sometimes 
terete, 2-valved, continuous between the seeds, dehiscent. 

About 100 species arc distributed throughout North America and a few 
others are found in South America and the mountains of tropical Africa. One 
species, 4. syhestris, is considered poisonous, in its native home in the Car- 
pathian Mountains. It contains certain alkaloids which, by the process of cul- 
tivation have become eliminated so that in many localities at the present time 
it is considered a good forage plant and is relished by horses. In the western 
United States, the prairie vctrhlingi 4. ornatus and 4. polymorphus, and the 
marsh vetchling 4. palujtris are considered valuable forage plants, the latter 
forming a very important part of the hay and adding materially to its feeding 
value. 4. venosus and 4. oeltrolcmus occurring in similar localities arc much 
less valuable. A form of intoxication, known as Iaxhryism, is said to be caused 
by different species of Lathyrus. 

In Dr. Wilson's "American Text- Book of Therapeutics," Victor C. Vaughan 
translates the following account of Lathyrism from Kobcrt’s work "Intoxika- 
tionen 



By Lathyrism we mean an Intoxication that »»• Known to thr contcmporariea of 
Hippocrates, and which was caused by tbr seels of at least three species of vetch, Latent 
hinulut, the rcl vetch, l.aihytut stimu. the Genian vetch, and Ltihynu Clymrnim, 
the Spanish vetch. In Spain, France. Italy, and in certain parts of Africa and India then 
have repeatedly appeared, from the eating of the seed «.f the vetch, epidemics of a dip 
case that especially affects males ami which ir.drces a transvrrse myelitis with molar 
and sensory paraplegia. The paralytic symptoms gradually disappear, hut there remains 
spastic tubes with heightened trndonrrfirxrs attributed by I’roust to secondary degeneration 
of the lateral columns, while Strumpcll considers the case a typical spinal paralysis. Iluw« 
ever, the symptoms may wholly disappear and recovery br apparently complete. Men and 
animals, especially hones, are affected in the same manner. l>uvemoy described the dip 
case in 1770; T»oir saw it fellow the eating of vetchbresd in 178S; Desprancbes observed 



it in France in 1829. and Pellicotti i:i the Abbrwzo mountains in 1847. Reports of the 
disease were made by Irving, in India, in 18*1 ar.d 18*9. and by Bourller in Africa in 



disease were made by Irving, in India, in 18*1 and 18*9, and by Bourller in Africa in 
1882. In 1883. Marie published in I.e Prcgrrs Medical a review or the literature of the 

subject and more recently Schuchsrd? has done the same Hogs are killed 

quickly by the vetch. Home* suffer from paralysis rf ’.hr recurrent larynges! nerve, 
necessitating tracheotomy. More chronic poisoning causes paralysis of the posterior ex- 
trcmitics, and death. Mfricocrt believe* the disease beriberi is due to a similar intox> 
ication, hut this is denied by Marie and other*. In borses there is atrophy of the itiuxla 
of the larynx, especially of the cricoarytcnoidev* posticus and lateralis, also of the 
thyroarytenuideus. The left recurrent laryneral nerve is much wasted. Microscopic exam* 
itiation shows the muscle greatly atrophied, without striation, and undergoing falty 
degeneration. In the central rerrens system one finds atrophy of the ganglion-cells ia 
the vagus center and of the multipolar ganglion-cells in the anterior horn* of the cord. 
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Attempts to isolate the poison have not succeeded. Teilleux found an acid that induced 
typical effects upon rabbits. Bourlier found an active alkaloid in the alcohol-etber ex- 
tract of the seeds, and poisoned birds with it. Astier isolated a volatile alkaloid by the 
Stas method, and he thus explains the fact that lonreoctinued heating at a high tem- 
perature renders the seeds inert. 

20. Cicer L. Chick pea 



Calyx tube oblique or gibbous posteriorly; lobes nearly equal or the two 
upper somewhat shorter, conniving; standard ovate or nearly orbicular, nar- 
rowed into a broad claw; wings obliquely obovate, free; keel somewhat broader, 
incurved, dilated; anthers uniform; ovary sessile 2-R ovuled; style filiform, in- 
curved or bent, beardless; stigmas terminal, legume sessile, ovcid or oblong, 
turgid, 2-valvcd ; seeds sub-globose or irregularly obotoid; funiculus scarcely 
dilated, hilum small ; cotyledons thick ; radicle short, slightly incurved or nearly 
straight. 

Cicer arielinum I- Chick pea 




Annual herbs, or perennial oiten glandular-pubescent; leaves pinnate, petiole 
terminating in a small tuft of spinescent hairs or in an odd leaflet ; leallets 
dentate or incised without stipels; stipules loliaccous oblique, often dentate or 
incised; flowers white, blue or violet; solitary pedunculate, or few pcdicellcd; 
bracts small; bractlets 0. About 14 species, especially in the eastern Mediter- 
ranean and in Central Asia— extending westward. 

Distribution. Cultivated in the Rocky Mountains and in the Southwest. 
Also extensively in Southern Europe and tropical Asia. Considered an excellent 
food plant. 



Kijr. 31 S. Chick pea < Cicer orieiinum). 

(After Faguet). 
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Poisonous properties. Friedberger ami Frohncr in Veterinary Pathology 
give the symptoms from Cicer poisoning: 

In botMS rearing and difficult brca'bir.g. owing to partly tit of thr laryngeal mutclcs; 
paralytii, weakness in the loins, »u (location. Post-mortem reveals nothing of moment, 
Therapeutics: Change of fodder; tracheotomy. 

21. Phoseolus L Bean 

Usually vines with piimatcly 3-foliate leaves, stipules and racemose flower* ; 
calyx 5-trothed or 5-cIcft. the upper teeth more or less united; standard orbicular 
recurved, spreading; keel spirally coiled enclosing the stamens ami style; 
stamen* diadelphous, 9 and I ; style bearded ; pod linear 2-valvcd. several seed- 
ed; seeds with large embryo. About 170 species mostly of tropical regions; 12 
species native to southern states. The common bean ( Phaseolus vulgaris), 
native to tropical America is widely cultivated. The scarlet runner (P. multi- 
floras) is widely cultivated as an ornamental plant and is said to lie poisonous. 
The /’. Mungo is cultivates! in the tropics. 

Phaseolus I ur.it us L Lima Brail 

A twining plant with racemose flowers shorter than the leaf; pod broad and 
curved, scimitar shaped; seed.' few, large and flat; sonic dwarf, some with long 
twining stems. 

Distribution. Widely cultivated, native to South America. 

Poisonous properties. Several rases of poisoning from the use of lima beans 
arc reported. L Gnignard, according to an abstract in the Experiment Station 
Record, has determined this to be due to hydrocyanic acid. He says; "A num- 
ber of forms that have been described as distinct specie* are by the author l>c- 
lieved to be varieties or cultural forms of /’. lunatus. Those principally studied 
were the white and colored Java beans, Burma or white Indian beans, Sicva 
beans, Cape beans, which arc extensively cultivated in Madagascar, and Lima 
bean*. These different varieties are widely cultivated and extensively used 
a* food, although a number of fatalities have been attributed to their use. 
Descriptions of the different varieties and detailed report? of the chemical 
studies are given. 

Practically all varieties of /’. lunatus, whether wild or cultivated were found 
to contain the principle which when acted upon by an enzyme yields hydro- 
cyanic acid. The proportion of hydrocyanic acid varied from almost inap- 
preciable amounts in some of the more improved forms, like the Lima bean, to 
as much as 60 to 320 mg .per gm. dry weight in certain varieties of Java beans. 
It was found impossible by cooking to remove all the cyanogcnctic compound 
in Java beans. Prclongcd boiling extracts the greater part, hut it is merely 
withdrawn and not destroyed, ar.d if the water is absorbed it presents the same 
danger as the beans themselves. >ince either in the alimentary tract or in the 
blood are sufficient ferments to act upon the dissolved glucosidc, resulting in the 
liberation of hydrocyanic acid. 

GERANIALES 

Herbs, shrubs or trees; petals usually present and generally polypctalous ; 
sepals mostly distinct : stamens few, rarely more than twice as many as the 
sepals, opposite them when as many; compound ovary superior. Contains the 
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families Geraniaceae, Oxalidaceae, Tropaeolaceae, Linaceae, Erythroxylaceae, 
Zygophyllaceae, Rutaceae, Simarubaceae, Burseraceae, MtUaccae, Malpiyhiaccae, 
Bolyyalaceae and Euphorbiaceae. The family Tropaeolaccae contains the nas- 
turtiums ( Tropaeolum >najus and T. minus) frequent in cultivation, the fruits 
of the species being used for pickles. 7*. Lobbianum is a showy greenhouse 
plant. The T. tuberosum of Peru produces a tuberous root used for food in 
Bolivia, cooking dispelling the unpleasant flavor. 

Dr. Halstcd states that ‘ome persons have suffered from an inflammation 
on the hand caused by handling the garden nasturtium. 

T. majus contains glucotrnpaeolum. similar to the essential oil of mustard. 
The family Burseraceae contains Commiphora abyssinica furnishing myrrh, and 
Almncigo (Bur sera simaruba) the most characteristic tree oi Porto Rico and 
one which furnishes a resin known in commerce as “chibon." The family Meli- 
aeeac includes mahogany (Sicielinia Mahogoui) a valuable timber tree of the 
Antilles; myrtle (Melia Azedarach). widely cultivated in the South as an orna- 
mental plant, the fruit of which contains tnaugrovin and is said to lie poisonous, 
the West Indian cedar (Cedrel i odorata), which furnishes a valuable wood 
used for furniture, cigar boxes, shingles, etc.; and Trichilia emelica, which 
yields an oil and tallow. The carapn oil made from the seeds of Carapa procera 
is toxic for insects. The family Zygophyllaceae furnishes lignum-vitae (Guaiatum 
officinale), a heavy wood used in machinery and casting work. 

The ratsbane, broken-hack or mendis ( Chailletia (oxiearia) of the family 
Chaill, 'tiaccae is much used in Sierra Leone country of Africa for 
poisoning; it is placed in water to poison enemies and live stock. According 
to Dr. Renner "No one in this colony, it would appear, dies from natural causes," 
Dr. Renner found the cause of this mysterious trouble to be due to poisoning 
from ratsbane poison. In one rase, a laborer was poisoned from "having eaten 
some fish on which the ground fruit of Chailletia toricaria had been strewn 
for the purpose of killing rats." This shrub and an allied species arc common in 
Upper Guinea and Seregambia. Drs. Frederick B. Power and Frank Tulin who 
made chemical and physiological examination of the fruit oi Chailletia loxicaria 
found that the fruit contained neither an alkaloid nor a cyagcnctic glucosidc 
although a glucosidc of this character is said to occur in South African C. 
tyntosa. The ratsbane contains a resinous substance which is extremely poison- 
ous, but a toxin could not be isolated. The syrup prepared from the resin 
when given to a dog caused delirium and epileptiform convulsions soon followed 
by death. Drs. Pow'crs and Tulin found that the fruit of ihis plant contains 
two active principles, one of which causes cerebral depression or narcosin and 
that the poison which causes convulsions is cumulative in its effect. 

To the family Erythroxylaceae belongs coca ( Erythroxylou Coca) which 
contains a number of alkaloids as follows: cocain C I .H^ | N0 4 , cinnamyleocain 
C„H m N0 4 , truxillin (a) truxillin <b> (C^H^NO,),, ben- 

soylecgonin C 10 H |B NO ? , tropa-cocain C ls H 1B NO.. hygrin C,H |: .NO, cusoyhgrin 
CijH^NOj. The injurious effects of cocain arc well known. Dr. Winslow 
says : 

Solution* of cocain (4.10 per cent), applied to mucous membranes, produce perfect 
l«al anaesthesia by paralyzing the sensory nerve erdings. Cocain exerts a local anaesthetic 
action upon the gastric mucous membrane, and in this way iessrns the appetite anil sometimes 

I iti^is vomiting. Intestinal peristalsis is increased by moderate doses. but is decreased and 
destroyed by the paralytic action of large dotes. The action of cocain upon the heart and 
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Furnishes the cnca of 



vessels is not very marked. except in poisoning. Thr alkaloid is. however, a alight rarillac 
stimulant in moderate doaea, increasing the pulse-rate and tension. The action upon the 
heart it caused by depression of the cardio-inhibitory centres, and sometimes as well by 
depression of the cardiac inhibitory ganglia. Vascular tension is increased breause of stim- 
ulation of the medullary vasomotor centres, smooth muscle of thr walla, and broauM of 
the Increased action of the heart. On the other hand, both minute and large doses may 
diminish the pulse rate. 

Cocaln is a respiratory stimilanr in medicinal doses, but a paralvrant in tonic amounts. 
TLs respiratory centres are first stimulated ami the brrathir.g is made deeper and quicker. 
Depression and paralysis of the respiratory centres follow; cyanosis Mipcrvrnes, and the 
respirations are shallow and irregular. Death occurs from asphyxia. In man, an amount 
of cocaine exceeding gr. Vi should not be employed under the skin, or upon mucous mem- 
branes, and death has occurred in susceptible patients from even smaller dosrs. The most 
powerful action follows the use of cocain in very vascular parts, as about the face. One 
half a grain of cccain given subcutaneously to a girl eleven year* old, was followed by s 
fatal result in «tfl seconds, and the writer has seen violent convulsions produced by the in- 
stillation of a few drops of a 2 per cert, solution into the eye of a man. On thr othrr hand, 
spontaneous recovery has obtained in the human subject after the ingestions of 22 grs. of 
the alkaloid. In the horse, the toxic dose of cocain causes restlessness and excitement, 
dilated pupils and salivation, culminatirg within an hour in a state of acute mania and 
intense excitement. These symptoms are followed by gradual recovery after a lapse of s 
few hours. Three grains of cocain given under the skin, will sometimes induce nrrvoul 
excitement in susceptible horses. The treatment of dangerous forms of cocain poisoning, 
with rrspiratory and heart failure, consists in the use of rapidly acting stimulants,— as 
nitroglycerin upon the tongue, ar.d strychnin, atropin and brandy subcutaneously. 

Families of Geraniales 

Flowers regular or nearly so, petals present usually as many as (he sepals; 

flowers perfect ; leaves not punctate. 
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Herbs. 

Capsule splitting into 5 carpels; leaves 3-foliolate or dissected 

Geraniaccae. 

Capsule 2-5 celled not splitting into carpels. 

Stamens 2-3 times as many as the petals. 

Leaf 3-folio!ate Oxalidaceae. 

Stamens as many as the petals Linaceae. 

Trees or shrubs with compound leaves; leaves often punctate. 

Leaves punctate Rutaceae. 

Leaves not punctate Simarubaceae. 

Flowers irregular; petals 3, stamens diadelphous or monadelphous. . Polygalaceae. 
Flowers regular generally apetalous, monoecious; carpels mostly 3; generally 

herbs with milky’ juice Huphorbiaccae. 




Fig. 317. KMlurthm (TrofaeoSnin ma /it). FlowcrittR 
branch. (Alter F»Ruet). 



GOAKIACRAC 

Herbs with alternate or opposite leaves; flowers perfect, regular, 5-ncrved, 
hypogynous; stamens as many or twice as many or more than the petals; ovary 
1, usually 5-lobcd; ovules 1-2 in each cavity; fruit capsular. About 450 species 
of wide distribution. Native to the tropics and temperate regions of both 
hemispheres. Many plants of this order arc frequently cultivated; among these 
are the South African pelargonium, commonly called the geranium, which con- 
tains geraniol C, 0 H i 8 O. The sharp points of the fruit of some are injurious. 
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Fi*. 318. Cultivated Ge .mum ( P,Ur> 
ouium roaaU). I, 4. Flower; b. c. d. 
tinmen*; «. Si >(■»&*. 



frequently entering the flesh and in some canes this mechanical injury has pro- 
duced death in sheep, just as in the ease of Stifo. The Geronium Kobertianum 
has a disagreeable bitter taste. 

f.rodxum L'Hcr. Storkshill 

Herbs with opposite or alternate stipulate leaves; flowers nearly regular, 
axillary or umbellate; sepals 5, imbricated; petals 5, hypogynous, the upper 
slightly smaller; glands of the disk 5, alternate with the petals; stamens 10; 
anther bearing 5, and as many sterile filaments; ovary deeply 5-lobcd and 5- 
cclled, beaked by the united styles. 5 in number; lobes of the capsule 1-secded; 
the style when mature breaks away elastically and is coiled spirally; tails of 
carpels hairy on the inside; seeds not reticulated. The 65 species found in tem- 
perate and warm regions. Some species have become widely distributed because 
the seeds cling to the fleece of animals. Some species are troublesome in 
western United States. 

Erodium cicularinm L'Her. Alfilaria or Slorksbill 

A hairy, tufted annual with low spreading stems; plant viscid or sticky; 
leaves pinnate or once to twice pinnatifid; flowers in umbel-like clusters, purple 
or pink; fruit hairy on the inside and spirally twisted when ripe. The Zj. 
moschatum is a stouter plant which occurs occasionally eastward. 

Distribution. This plant is common upon the Pacific Coast especially 
California, occurring in grain fields and waste places. It is also abundant in 
• dry soils in the Salt Lake basin and from Colorado to Texas ; occasionally found 
in the eastern states and Manitoba. Native to the Old World. The weed is 
commonly scattered by animals. It is injurious to wool. 
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Injurious proptrties. Species of Erodium, like those of Stipa, have in some 
cases sharp pointed calluses which bury themselves in the flesh and inflict 
injuries to animals. Our common species is but slightly troublesome in this 
way. The carpels of the Erodium get into the fleece of sheep and thus the 
wool is rendered somewhat less salable. 

E. moschalum is injurious. 




Tig. 319. Hemlock Stork'* Bill (fir**... 
ciCMittrmm). Thi* widely dwtiihutcd plant 
sometime* cauar* mechanical injuries in ani* 
main. (Charlotte M. King). 




Pig-. 320. Murk Kroditim 
( iSrodium •ntw/i/iium). (After 
Pitch). 



Ox.AUDACEAE 

Generally herbs, frequently with bulhs; acid juice; leaves palmate, with ob- 
cordatc leaflets; flowers regular, 5-merous; stamens 10-15; ovary 5-cellcd; car- 
pels with few or many ovules, loculicidal. A small order of 250 species chiefly 
tropical. 

Oxalis L. Sorrel. Oxalis 



Annual or perennial herbs with sour juke; often bulbous with alternate, 
digicately compound leaves of 3 leaflets: flowers in umbel-like clusters, solitary 
or several flowered, regular, often dimorphk or trimophic; sepals 5; petals 5; 
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stamens 10; pistil 1; ovary 5-celled; ovules several in each cell; 5 separate 
styles; pod 5-celled, opening loculicidally : seeds 2 or more in each cell, the outer 
coat dehiscent ; embryo large, endosperm present. The 250 species chiefly found in 
the tropics. The Oral is violaeea with violet corolla is a common plant in woods 
and prairies. The O. comiculata, a yellow flowered species, occurs from Penn- 
sylvania to Illinois. The fresh juice of this is said to be an antidote against 
poisoning from the seeds of Jimson weed. Several South American species 
like O. flora and O. Orlgiesi are cultivated imloors. The O. telraphyll a and 
O. lasiandro with their crimson flowers are also handsome for indoor cultivation. 
The O. erf no la of Peru is cultivated for its tuberous roots. 

Oxalis violacea L Violet Wood Sorrel 

Perennial with brownish bulb and ciliate scales; leaves smooth; leaflets 
obcordate, the midrib sometime* sparingly hairy; flowers in cymosc clusters; 
sepals 5; petals 5, violet purple; capsule ovoid; seeds flattened, rugosc-tuber- 
culate. 

Distribution. New England to Florida and New Mexico. 

Poisonous properties. Dr. SehafTner note* a case of poisoning as follows: 

"A case is recorded of a boy being thrown into violent convulsions by eating 
a considerable quantity of the leaves." 

Prof. Hyams state* that children have been known to die from constantly 
eating the raw herbs of O. grondis. 

LiKACtAt Flax Family 

Herbs, rarely shrubs; stiptiles small or none; flowers regular and symmet- 
rical, hypogynous; sepals 5. rarely 4. imbricated and persistent; petal* 5, or 
rarely 4, convolute; stamens 5, tnonadelphous at the base, alternate with the 
petals; pistil 1, 2-5-celled; styles 2-5; fruit capsular; seeds 1-2 in each cavity; 
cotyledons large, flat, without endosperm or with a small amount. A small 
order of 4 genera and 90 species, mostly in the genus I.inutn. 

I. inuio (Toum.) L. Flax 

Herbs, sometime* with a woody base with tough fibrous bark; leaves sessile; 
stipules wanting or a pair of glands; flowers in cyme*, racemes, or panicles; 
sepals 5; petals 5. socn falling; stamens 5: pistil I : ovary 4-S-cellcd or becoming 
divided by false partitions, making 10 cells; seeds shining with a mucilaginous 
coat ; large cotyledons. Several species commonly cultivated for ornamental 
purposes. The blue-flowered L. perenne of the Rocky Mountains, and the 
red garden flax (/.. grondiflorutu ) a hardy annual from North Africa, are 
cultivated. 

I.inuf m nsilatissinium L Flax. Linseed 

Annual; stem corymbosdy branched at the tip; acuminate sepals; flowers 
broad; petal* large, blue. Widely cultivated in the North and frequently spon- 
taneous. 

Poisonous properties and uses. The hluc-flowcrcd annual (L. usilalissitnum) 
ha* been cultivated for centuries. The fiber has been found among the remains 
of the Swiss Lake dwellers. The ancient Egyptian* as well as the Greeks and 
Romans also used the fiber for the manufacture of cloth. It is extensively cul- 
tivated in various European countries, fine fiber being produced in Belfast, Ire- 
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land ; Brussels, Belgium ; in Russia, and ihe Nile region. The seeds are also used 
extensively for making linseed oil. The ehief regions where it is cultivated in 
North America are the Dakotas, Minnesota, Nebraska and Manitoba. Russia 
also cultivates the plant for the oil. The seed contains linolleic acid C lg H Jf O a .. 
and is rich in oil. The compressed refuse is manufactured into oil cake, which 
is used for cattle food. The flax oil found in the seed of the plant is about one- 
third of its weight. Commercially, between 20 per cent and 30 per cent arc ob 
tainrd. When fresh it is without color and has little taste. The commercial 
oil is yellow and has a repulsive taste. On exposure to the air after having 
been heated with oxide of lead, it dries up to a transparent varnish consisting 
chiefly of linoxyn C^II^O,,. In medicine the flax seed is used in the form 
of a poultice, which is made of the pulverized seed. When oil cake or oil meal 
is fed in concentrated form it produced digestive trouble to hogs, frequently 
resulting in death. Dr. Schaffner states that it causes death to cattle, probably 
due to the prussic acid evolved from the plant when wilting. This substance 
has been reported. 

Friedberger and Frbhner state that it causes violent colic, inflation, diarrhoea, 
staggering, palpitation, death with convulsions; autopsy shows gastroenteritis, 
and signs of nxphyxiation. 

I.inum rigidum I'ursh. Large-flowered Yellow Flax 

An herbaceous glaucus or slightly puberulent annual with rigid angled branch- 
es from 1-2 feet high: leaves narrow, erect, usually with stipular glands; flowers 
large .yellow; sepals acute or awn-pointed, glandular, serrulate; petals cunc- 
ntc-obovate longer than the sepals; styles separate only at the summit; capsule 
5-vnlvcd and ovoid. 

Distribution. Loess soil of western Iowa to Missouri, Texas. Mexico 
to Arizona and Manitoba. 

Poisonous nature. According to Chcsnut the plant is reported as poison- 
ous to sheep in the Pecos Valley. Texas. 

RirrAtxsr. Rue Family 

Trees, shrubs, or herbs with simple, compound, alternate or opposite leaves,, 
glandular, with punctate dots without stipules; flowers mostly in cyinosc clusters, 
polygamo-dioecious hypogynous, or perigynou* ; sepals 4-5; petals 4 or 5; stam- 
ens of the same number or (wire as many, distinct, insert cd on the receptacle : pistils 
2-5, distinct or one compound : 2-5 carpels raised on an annular disk ; embryo large, 
curved or straight ; endosperm fleshy or none. 

About 875 species, mostly in tropical regions of South Africa and Australia, 
Few representatives in North America. Two species of prickly ash (Zontkoxy- 
lunt amcricanum Mill and Z. Cun'O-Hcrcuiis I.) ard our Itop-trec (P If If a Iri- 
folialti) are common in the United States. The fruit of the hop-trcc is used 
in Russia as a substitute for bops. A bitter alkaloidal principle occurs in Xa»- 
Ikoxylutn. The gas plant (Diclovtuus a/bus) a viscid glandular plant with strong 
aromatic sccr.t is commonly cultivated. The common rue (Ruta graveolms), 
a native to Europe, is sometimes cultivated in country gardens. It has a strong 
disagreeable odor, and is so acrid that it will even blister the hands. It con- 
tains an acrid narcotic poison. The cork tree ( Phfllodendron amurense) from 
the Amur region, is occasionally cultivated. The most important genus oi the- 
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order is Citrus. The orange < Citrus Auranltu m) is extensively cultivated in 
California and Florida. C. Auraulium tor. vulgaris is the bitter orange which 
has run wild in Florida and other parts of the world. It is used in the manu- 
facture of candied orange peel. The citron (C. Medico) produces the oil of 
citron, the thick peel being used to make the citron of commerce. The lemon 
<C\ Limonum), wild in northern India, introduced into Europe by the Crusaders, 
is now well known in cultivation in California. The lime ( C . Limetta ) is cul- 
tivated in all tropical countries, and with the lemon is used to make lime juice. 
It is a refreshing drink and on sea voya ges is used as an antiscorbutic. The 
lemon and lime are forms of C. Medico. Tlie mandarine or tangerine (C. 
/ luraitlium ) having a small flattened fruit with a thin rind and rich fruit, 
is grown in California and China. It is hardier than the orange, but probably 
a form of it. The shaddock or grape fruit (C. decumana) with large and some- 
what bitter fruit, is native to Polynesia, and in recent years has become much 
better known in the United States. The kuinquat (C. joponica), native to 
Japan and China, produces a small and pleasantly flavored fruit. The Aeglc 
sepiaria (C. tri/o/iata) hardy as far north as Washington, is a spiny shrub 
producing a many-seeded, yellow, austere fruit. Hybrids of the species and C. 
Aurantium with liettcr and larger fruit, have been produced by Webber. The 
sour orange or Nnrunja <t’. Higaradia) of Porto Rico and Florida is used for 
storks in nil plantings on moist lands because it resist* the foot-rot which affect* 
other varieties. The Heal fruit (Aegis Mannelos), native of India, with fruit 
about the si/e of an orange, produces a delicious fragrant material used in 
medicine. Jahorandi {Pilocarpus pmuotifolius) native to Brazil contains the 
alkaloid pilocarpiu C,, I^NjOj and is a powerful diap!:orr',ic. The adminia* 
t ration of more than 5 grs. of the alkaloid is dangerous to liorses when given 
subcutaneously. Atropin is an antidote. The alkaloid /aborin C fJ H, 3 N 4 0 4 re- 
sembles afro pin, also the alkaloid pilocarpidiu. The bark oi angustura (Cus- 
paria febrifuga) native to Venezuela contains cusporin C f< H |f NO„ three other 
alkaloids and the hitter principle angusturin. The C. loxicario of Brazil is poison 




Fig. 321. Oorvf I. Flowering 

branch. 2 . Unfiliiiliai! section of flower. 3. Longitudinal 
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ous. Lunsia amara contains a toxic glucoside. Citric acid is found in fruits 
of lemons, lime and other members of the genus Citrus. The glueosidc hesperi- 
di " C 60 H, 0 O tT 4H f O occurs in ripe and unripe fruits oi Citrus; the resinous 
principle naringin C Ja H SI O ia in C. decumana. The essential oil of lemons is 
one of the terpens C 10 H |g ; the oil of bergamot similar to the preceding is 
from Bergamot; lime t tin C lt H |t O ( is the bitter principle of Citrus M cdica=z 
C. Limctta. The leaves of Buchu ( Barosma crenulata) act as a mild diuretic. 
It contains a volatile oil of which 30 per cent is disophenol, also a crystalline 
glucoside (diosmin). The Commiphora abyssinieo contains a volatile oil con- 
sisting of cuminol and eugenol. Aurontiamarie add occurs in several species 
of Citrus... 

St makubaccak. Ailanthus Family 

Trees or shrubs with bitter bark; leaves pinnate, alternate, without punctate 
dots; stipules minute or none; flowers in axillary panicles or racemose clusters; 
regular, dioecious or polygamous; calyx 3-5 lebed; petals 3 5; stamens of the 
same number as the petals or twice as many; pistils 2-5 and 1-5 celled; disk 
elongated or annular. 

A small family of 125 species of warm or tropical regions. The most 
widely known member of the family in the United States is the tree-of-Heaven 
or Chinese sumac < Ailanthus glandulosus). The qua**ia((>. ntnora) of Guiana 
is used in fevers and as a substitute for hops to impart bitter flavor to beer. 
It contains gmtssin C SJ ll 4i O |# a bitter principle. The bark of other plants of 
the order is bitter, like the simaruba hark. The cedron (Stmaba Cedron) of 
Central America is used in the tropics for snake bite*. The bitter fruit of 
Stmaba valdivia contain a gulcoside C,JI J4 0. 0 . 

Ailanthus Desf. 

Large trees; leaves compound, odd-pinnate; flowers in panicles, giecnish 
white; calyx short, 5-cleft; 5 spreading petal*; disk 10-lobcd; 10 stamens of 
the staninate flower* inserted at the base of the disk; ovary of the pistillate 
flowers deeply 2-5 cleft, 1-celled; stamens 2-3: winged fruits 2-5. Three species 
native of China and Eastern Asia. 

Ailanthus glandulosus Desf. Tree-of-Heaven 

A tall tree with ample leaves, smooth or slightly pubescent; 13-41 stalked 
leaflets; ovate or ovate-lanceolate flower*, greenish pedicclled, the staminate 
ones badly scented. 

Distribution. Commonly escaped from cultivation, along roadsides from 
Southern Ontario to Kansas, Southeast Iowa, hardy a* far north as Central 
Iowa. 

Poisonous properties. The bark is known to be poisonous. Dr. White, 
in his Dermatitis Venenata states that he read an account in some medical 
journal of the suspected poisoning by this tree during its flowering season, 
and the statement was made that a case of marker! dermatitis of the face, had 
been attributed to the emanations of a tree of this species, growing very near 
the sleeping-chamber of the patient. He records a case where a lady was 
poisoned by contact with it. Dr. Halsted states that when the flowers arc 
handled they produce an irritation of the skin. 
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In the Medical and Surgical Reporter of Philadelphia for 1872, this state- 
ment is quoted by Dr. Rusby in regard to the poisoning coming from the roots 
of this plant. 

A case in which four persons were apparently poisoned by this root. They were mem- 
bers of one family and were successively, that is, at intervals of a few days, attacked, 
with no other possible eause than their drinking water which they took from the well of a 
neighbor. They all drank water exclusively, except the hvshand. who was the last to be 
taken. Othcra who drank of Ikis water occasionally suffered similarly but to a slight ex- 
tent. All immediately began to recover as soon as the -drinking of this water was stopped. 
The symptoms, which had been slight for sary week*, appeared in a violent form in 
November, at which time an Aitanthus tree growing in the vicinity of the well must have 
shed its leaves, and to a great rxtrnt its fruit al-o. if a pistillate tree, which fact was not 
stated. On examination the toil all about the well was found to be thickly permeated with 
the roots of this tree, and these were also supposed to attend into the water, though an 
invesligation regarding this was apparently e.o« made. Inasmuch as thr symptoms had 
existed in a mild form before thr fall of the leaves, it is fair to assume that the roots 
had contributed toward the result, while the violent out break in November would seem to 
indicate n sudden increase in the cause dur to the aecunuilation of the leaves in the well, 
The symptoms were jaundice, a dinry aspect of the face and eyes, countenance fixed and 
anxious, pulse frequent and soft, yellowish fur cn tongue, except on thr tip and edges, 
tenderness over the liver, tad "*oat important, a persistent pain over the stomach with 
paroxysmal vomiting, pain in the hack, difVull urination and obstinate constipation. The 
symptoms were thus apparently to a great extent those of rhronic gastritis. 

Dr. Schaffncr says that ct us will noi cat gra«< near the young shoots. 
QutrttCm occurs in the leaves. They also contain the bitter principle linullin. 

Polygaiactak Milkwort Family 

Herbs or rarely shrubs; stipules none; flowers perfect; sepals 5; |>ctals 
3 or S, free; stamens 4-8, monadelphoua, or diadrlphous ; anthers 1 -celled, open- 




Fig. 322. Tree ot Heaven (AUaatkut gfondulotus). 
The bark is supposed to cause dermatitis. (Ada Hayden). 
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ing at the top by a pore; ovary 2-celled; ovules 2; fruit a 2-seeded pod. A 
small order of _ about 700 species, found chiefly in the tropical and temperate 
regions. Some species of the order produce a strong fiber. 

Polygala (Toum.) L. Milkwort 

Herbs or shrubs; simple entire, dotted leaves without stipules; flowers 
perfect, irregular, occasionally cleistogamous ; calyx of 5 sepals, the 2 lateral 
known as wings, large, colored, the other small, greenish; petals 3, free, connected 
with each other and the stamen tube; stamens 6 or 8, filaments united below 
or in 2 sets; pistil 1 ; ovary 2-celled; ovules 1 in each cell; fruit mainly capsu- 
lar; seeds with a caruncle, anatropous; embryo large; little endosperm. About 
250 species, of wide distribution, chiefly of warm regions. A genus of little 
economic importance. 

Polygala Senega I. Seneca Snakeroot 

Plants clustered, several from a woody and knotty rootstock, simple 6-12 
inches high; leaves lanceolate or oblong-lanccolate with rough margins; dense 
spike, long peduncle; flowers white, none cleistogamous ; wings round-ol>ovate. ; 
crest short; seeds hairy. 

Distribution. In rocky woods or clay soil. New Brunswick to Minnesota, 
Central Iowa to the Rockies in Canada. 

Poisonous properties. The dried root is gathered when the leaves are dead. 
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and made into a powder and a tincture prepared. This tincture has a peculiar 
acridity. Dr. Millspaugh says: 

After tatting the tiacturc or ckni«| the roetkts. a rcry peculiar sensation of acridity 
and enlargement it felt at tfce root of tie tongue. which, once recognised, will always men- 
tally associate itself with this plant. The root contains pcdygalic arid €,.11,0,,. It it a 
white, odoilets. acrid, amorphous powder. 

This acid forms a frothing, saponaceous solution in boiling water, and 
breaks up into sapogenin and amorphous sugar, to which the name senfgin has 
been given, which by some has been regarded as identical with saponin. Accord- 
ing to the author quoted above, in doses of 10 minims of the tincture to a 
scruple of the powdered root, it produces: 

Anxiousness, with dullness of the bead and vertigo; aching and wrakness of the eyes, 
with lachrymation, pressure in tkr ball, flickering*. darrling vision, and contracted pupils; 
sneering; ptyallsm; inflammation of the fauces and oesophagus, with thirst with anorexia; 
nausea; mucous vomiting ; horning in the stomach; cutting colic; roughness and Irritation 
of the larynx, with orgasm of blocd to tin- chesr. accompanied hy constriction, aching, sore- 
ness, and oppression; general debility; restless sleep; and profuse diaphoresis. 

Senegin resembles other saponins. Recent investigations indicate that the 
plant also contains gniUagie and sapotoxin and two senega saponins. 

The saponin of 7Vfvy.it/ virginiamo has the formula C J: H, ; 0 ( Other species 
of Polygalactae like /*. v/nenosa contain saponin.. 

F.uriincBtACtAr. Spurge Family 

Iferl*. shrubs or trees usually with a milky acrid juice, opposite alternate 
or verticillatc leaves; monoecious or dioecious flowers, much reduced, sub- 
tended by brads resembling a calyx or corolla; ovary usually 3-cclled ; ovules 
2 in each cell, pendulous; stigmas as many or twice as many as the cells; styles 
generally 3; fruit a capsule, separating elastically into a 2-valvcd capsule; 
fleshy or oily endosperm; seeds with flat cotyledons. 

A large family of 4000 species, chiefly tropical, many of which possess 
noxious qualities. Some species of the genus btonihot found in tropical Amcr- 




Fig. 324. Manchirwal Tree (Hitfw w w Mananelt,). Furnishes 
an arrow pci sou. (From Vcsqtae*' Trade dr Hotaniqur). 
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ica are poisonous. The fresh juice of bitter cassava administered to dogs and 
cats causes death in twenty minutes. The starch from this is used for sizing. 
Cassava (Manthot utilissima) is extensively cultivated in tropical America 
and to some extent also in Florida. The sweet cassava roots are used as 
food for cattle and man. Tapioca is the starch which settling from the water 
used to wash cassava meal, is afterward dried. An intoxicating drink is made 
from cassava bread. Rubber plants of the order are the Hevea, Micrandus and 
Maui hot. The manchineal tree ( Hippomane Mancineilo), the celebrated poison 
tree of tropical America furnishes an arrow poison. The fruit, though temp- 
ting, contains an acrid poison, which causes blisters to form. The poisonous 
properties are said to rival those of the deadly Upas tree (/ Intiaris toxicaria). 

The following is an extract from "West India Sketches": 

The branehei contain a milky juice which will certainly bllatrr the skin .and it haa 
been a common trick among the negroei to apply it to their luck, in order to r-ieite thr. 
companion of thoie who might mistake It for tkc effect* of beating. 

Kingsley, in his charming “At Last.” writes of it : 

We learnt to diitinguiib the poitonoua manchineal. and were thankful in terinu* earner! 
that we had happily plucked none the night before, when we were matching at every new Iraf; 
for it* milky juice by mere dropping on the »kin burn* like the poiionrd tunic of KciitM, 
and will even, when the head it injured by it, cau*e blindnraa and death. 

Dr. White in his Dermatitis Venenata, speaks of the use of the plant in 
the West Indies as follows: 

Thl* large family of R»pkorb%*<t*t contain* *omc of the noil poiiunou* plant*. One 
of the moil virulent I* the manclkneal, a mall tree, bearing fruit resembling an apple, 
which growa In Southern Florida. 

Loudon states that it abounds in a while milk which is highly poisonous, 
and so very caustic that a single drop placed upon the skin instantly causes 
the sensation of a hot iron, and in a short space of time raises a blister. It 
is a common belief that to sleep under it causes death. Whole woods on the 
seacoast of Martinique have been burned in order to clear the country of such 
a dangerous pest. The fruit is highly poisonous. 

Mr. Combs in his paper on Cohan Medical plants, states tbal its poisonous 
effects may be overcome by the use of Teeoma leueoxyton or Jatropha yossy- 
pifolia The uncooked rhizome of Maranta arnndinacrae is sometimes used for 
the same purpose. The latex of the sandbox tree Hura crepitans is also very 
poisonous and when applied to the skin, causes eruptive pustules resembling 
those of erysipelas. It also produces injuries to the eyes. It contains a 
sharp acrid poison. When taken internally it produces vomiting and diarrhoea. 
The seeds arc used as emetic. 

The Nigeria species of Mahogany ( Ricinodendron afriranus) also produces 
a valuable wood. 

The tallow tree ( Sapium sebiferum ) is cultivated in tropical countries for 
wax found on the fruit, which is made into candles.. The eandlcnut tree (Aleu- 
rites trilobo ) is cultivated on the islands of the Pacific Ocean for oil found in 
the seeds, which is made into candles, soap, etc. The seeds of A. tnoluceana 
are roasted and eaten. The Kalo Nut (.4. Fordzi) according to Holmes* is 
poisonous having produced toxic symptoms in five children. It is the source 
of tung or Chinese wood oil. The seeds of pinhoen oil (Jatropha Curcas ) are 
eaten. They are nutty and have a pleasant flavor, hut when eaten in excess, 
produce serious trouble and death often results. The drastic principle of Croton 

• Pharm. Jour. 4:25, 2JI. 241. Brit. Yearbook of Pharm. 1508:240. 
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Hi*. 335. Sandbox Tree (Huro crfpitaut). 1. Plowrring and 
fruiting branch, 2. Hart of a large bcanch. Latex cauaca dermatitis. 
(From Veeqaa’i Trait* de »our.*|ue.> 



oil ( Croton Tiglium ) has not been definitely determined, but it has been refined 
to a dark brown oil known as crotonol. The plant contains liglinic add C^HgO,. 
Crotinic acid C^H^O, and Croton oil are derived from the Croton Tiglium, that 
is cultivated in southern India. This plant is a drastic purgative, capable, when 
given in excessive doses, of causing death. The resin produces vesication. 
The seeds, according to Blyth, are very poisonous. The fixed oil has the 
formula C^H^O,. 

The bark of Cascarilla ( Croton Elutcria), native to the Bahamas, is used 
as a tonic and contains cascarillin C # H^O r The milky juice of Euphorbia 
rerinifero of Morocco is used as a purgative and is so intensely acrid that people 
in collecting it arc compelled to tic a cloih over their nostrils and mouths. 
It contains the substance euphorbon C J? H 44 0.. which has a burning taste. 
The milky juice of agallocha ( Excoeearia Agallocha) of tropical Asia is very 
acrid and blisters the skin. It is said that ii the juice drops into the eye as 
sometimes happens to the woodcutter, blindness may be caused. E xcoecarfo 
glandulosa contains excoecorm C.^II^O,. The Homalantlms LeschenauUianus 
is said to be poisonous. The fruit of Hyaena poison {Toxicodendron capense) 
of South Africa is very poisonous, and is used to destroy beasts oi prey. Gum 
elastic or Para rubber is derived from the South American Hevea brasiliensis. 
Other plants of the family yield caoutchouc, which contains hydrocarbons that 
are readily soluble in chloroform. The alkaloid drumin occurs in Euphorbia 
Drummondii. Several species of Euphorbia like Poinsettia ( Euphorbia splen- 
dent) and fj. heterophyllo arc cultivated for ornamental purposes. From the 
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Fig. 326. Croton (Croton Tig tin ml. KVamlng and fruiting 
blanch. The icurce of croton oil. (Alter 1'aioct.) 



gland* and hairs covering the (mil of kanula (Mallolus philippinensis) a «lyc 
is made. The fruit is also used as a vermifuge; it contains rotllrrin C„H g0 O # 
and isorottlerin. Many species of the genus arc regarded as poisonous. Maiden 
states that the /;. Drummondii is poisonous to stock in New South Wales. It is 
known as the milk plant and is especially troublesome to sheep. It causes the head 
to swell to an enormous sire so that the animal cannot support its head. 
Suppuration frequently follow?,. /;. alsinaeflora is also poisonous to sheep In 
the same country. /:. eremophi/a is another suspect in that country. E. 
hepUujona is an arrow poison. Some species of this genus are used as fish 
poisons. Emanations of E. characias at one time were supposed to cause 
malarial fever which, however, was an erroneous assumption. Lehmann, a 
German writer on poisonous plants lists the following species as poisonous: 
E. Laihyris, li. U disco pit, E. plotyphyUa, E.Esula, F. Cyforissias, /:. paluslris, E. 
Peplus, E. exigua. The E. antiquorum of the East Indies. E. canadensis of the Ca- 
nary Islands, and E. Reinhardtii of the T ransvaal contain a milky acrid poisonous 
juice.* The resin from Euphorbia produces sneering, irritation of face and 
skin, vomiting and diarrhoea and when used in large doses, death. Where the 
drug is manufactured, workmen must protect themselves; but, even then, head- 
ache, dizziness and weakness follow. To poisoning from members of the genus 
Euphorbia, Friedbcrgcr ar.d Frdhner ascribe such symptoms as constipation, 
severe and bloody diarrhoea, feeble pulse and tympanites. 



’ Bull. MUc. Inf. Roy. Card. Kew, 1908: 1S4. 
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According to Greshoff the leaves of Audrachnc cordifolia and other members 
of the family contain hydrocyanic acid. 

Key for genera of Euphorbiaceae : 

Flowers without a calyx inclosed in a cup-shaped involucre. 5. Euphorbia. 
Flowers with a calyx; involucre absent. 

Flowers apctalous in panicles; stamens 10. 

Calyx corolla-like; plant with stinging hairs. 4.' Jalropha. 

Flowers in terminal racemes or spikes covered with scurfy or stellate 
hairs, glandular. 

Flowers spiked or glomerate : ovary usually 3-ccllcd. 1. Croton. 
Flowers in axillary spikes or paniculate; stamens 8 or more. 

Fertile flowers in the axil? of leafy hracts; stamens usually 8. 

7. A cal yp ha. 

Flowers in interrupted axillary spikes; stamens 8-20. 6. Mercurialis. 
Flowers paniculate; stamens very numerous; filaments branched. 

3. Ricinus. 

Flowers apeialous in racemes or spikes; stamens 2 or 3 style simple. 
Flowers racemose, hirsute or pubescent. 2. Tragia. 

Flowers spicate, glabroid. 8. Stillingia. 
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1. Croton L. 

Stellate, pubescent herbs or shrubs; leaves generally alternate, occasionally 
with glands at the base of the blade; flowers spicate or racemose, the stamin- 
ate above; calyx 4-6 parted; petals usually present, small or rudimentary, alter- 
nating with the glands; stamens 5 or more; pistillate flowers with calyx 5-10 
parted; petals usually wanting; ovary mostly 3-cellcd, with a single ovule in 
each cell. 

Croton (apitatus Michx. Hogwort 

An annual, dense, soft woolly herb, somewhat glandular, from 1-2 feet 
high, occasionally branched; leaves entire, lanceolate oblong, with long petioles; 
sterile flowers with 5- parted calyx and as many glands alternating with the 
obovate lanceolate petals which are fimbriate; fertile flowers several, capitate 
or crowned; calyx 7-12 parted; 5 petals wanting; styles twice or thrice forked; 
seeds gray, smooth. 

Distribution. A common weedy plant from Missouri to Texas; from New 
Jersey to Georgia, Iowa and eastern Kansas. 



Fig. 327. Hor*o't (Croton cofisotut). Suspected of 
being poisonous. (After A. M. Fcrgusoon. Rep. Mo. Bot. 
Carden) 
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Croton texensis Muell 

A branching annual from 1-2 feet high, covered with close stellate pubes- 
cence; leaves narrowly oblong-lanceolate to linear; dioecious; calyx lobes 5, 
unequal; petals none; staminate spikes short; stamens 10 or more; style 2 or 
3 times dichotomously 2-parted; capsule stellate, tomentose and roughened; 
seeds ovoid or oval. 

Distribution. From South Dakota to Colorado, Texas, Mexico, Missouri and 
Alabama. 

Poisonous properties. Several species of the genus Croton are used in 
medicine. The Croton Tiglium contains an oil which given internally is a 
powerful cathartic, but when applied externally, is a rubefacient. Loss of the 
hair follicles and of hair may occur. When gently rubbed into the skin, it 
produces, after a short time, a considerable degree of itching, redness, and burn- 
ing, and within a few hours small red papules may develop. If more of the 
oil is applied the papules are more abundant and are often surrounded with 
a bright red halo. They often become pustular and scars fill the pustules. 




Fig. 328. Tfxn Croton iCrotoi tcxcr.ni). Some- 
times causes irritation of the skin, (After Mrs. M. H. D. 
Irish, Rep. Mo. l!ot. Garden.) 
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Croton oil contains several fatty acids, such as stearic, palmitic, myristic and 
lauric acids. The volatile part of the acids contains an acid called tiglinic 
C R H g Oj, which is the same as angelic acid. The drastic principle of Croton 
oil has not been definitely determined, according to Fluckiger and Hanbury. 
Crotonol C 1B II Si 0 4 , is a non-purgative body causing irritation of the skin. 
According to Winslow, in his Veterinary Materia Medica and Therapeutics, 
“10 drops of croton oil will kill a dog unless vomiting occurs. 30 drops prove 
fatal to a horse, intravenously. The treatment of poisoning includes the use 
of emetics or stomach tube, demulcents and opium.” None of our native 
species is mentioned as poisonous by Dr. Schaffner or Prof. Chesnut, but a few 
years ago I had a query through the Wallace Farmer in Des Moines, from a 
correspondent in Western Nebraska who suspected that the Texas croton was 
poisonous. The writer has eaten a few seeds of our southern Croton capi- 
tatus with slight uneasiness. On the other hand, a few seeds of the Texas 
croton produced powerful irritation which lasted for an hour, and then disap- 
peared. It is listed by Ressey and O'Cara as possibly poisonous in Western 
Nebraska. Prof. Chesnut states in his paper on Plants used by the Indians 
in Mendocino county, California, that the bruised leaves of Croton setigera 
are used to stupefy fish. The common name, fish soap-root, indicates its use. 

The bark of the cascarilla (Croton Eluterio), native of the Bahama 
Islands is used as a tonic. 

Tragia L. Tragia 

Monecious herbs or shrubs, usually armed with stinging hairs; leaves alter- 
nate; flowers in racemes with hractlets. apctakms; sterile flowers with a 3-5 
cleft calyx ; fertile flowers with a 3-S-partcd calyx, divisions entire or pinnati- 




Pig. 329. Spurge Nettle ( T rc/ia 
urent). This sprrge is common in 
some places in tbe South and has hair* 
that are irritating like those of the com. 
mon nettle. (Charlotte M. King.) 
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fid; styles 3; capsule 3-lobed, separating into three 2-valved carpels. A small 
genus of 50 species. 

Tragia urens L Common Nettle or Tragia 

A dull green, pilose plant with pilose or hirsute hairs; erect, branched 
stems; leaves obovate, or ovate-linear; short, pctioled, pistillate flowers, several 
at the base of the racemes, with a 5-6 lobed calyx: capsule short-pedicclled. 

Distribution. From Virginia to Florida and Texas. 

Tragia nepetae folia Cav. Tragia or Nettle. 

A somewhat hispid, erect, or slightly twining plant, bearing stinging 
hairs; leaves ovate, or triangular-lanceolate; base cordate or truncate; short 
pctioled; racemes many-flowered; pistillate flowers with a 5-lobed calyx; seeds 
chestnut brown. 

Distribution. From Kansas to New Mexico. 

Poisonous properties. The hairs have the same stinging property as those 
of the common nettle. 

3. Rieinus (Tourn.) L Castor Oil Bran 

A tall, stout herb or tree in tropics; glabrous and glaums; large, alternate, 
peltate leaves; flowers in large, paniclcd clusters; the fertile above, the staminate 
below; calyx 5-parted; stamens numerous; styles 3, united at the base, each 
2 parted, rtd;capsule subglobosc, or oval, separating into 3. 2-valvcd carpels; 
cotyledons large; endosperm fleshy and oily. A single species naturalized in 
warm countries, probably native to Asia. 

Rieinus communis L Castor Oil Plant 

A tall, smooth, branching herb with paltnately-lobed leaves ; seeds oblong, 
shining, variegated with white. 

Distribution. Widely cultivated as an ornamental plant, and an escape from 
cultivation trom New Jersey to Texas. 

Poisonous properties. The seeds furnish the well known castor oil, which 
is a mild and safe purgative. It contains ricinolein, or ricinoleic acid glycrnd, 
C,,H b (C |B H a| 0 3 ) B ; an acrid principle; also fialmitin, stearin, and myrislin. 
The purgative principle found in it is unknown. Castor oil is not poisonous, 
'.but the pulp contains an acrid, albuminous substance, ricin C^H^NjOj. Dr. 
Winslow, in speaking of the poisonous character, says, the seeds "contain 50 
percent of oil, and an acrid, poisonous substance. Three seeds have caused 
• death in man,, and they are ten times more purgative than the oil." A few seeds 
'eaten entire by a child might produce serious symptoms. According to Ches- 
nut, the seed eaten accidentally by horses has caused death. They are used also 
to poison sheep, according to the same authority. The oil cake is said not to be 
poisonous to poultry and cattle. A case is known of a young lady whose eyes 
became inflamed when in contact with a mere trace of the material in the 
■laboratory'. The toxin is very poisonous, but animals may be rendered immune, 
and the seeds then fed to them. Behring has produced an anti-toxic scrum 
.against the ricin or toxin of the castor oil bean. 
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Fif- 330. . C«itor Oil Plant (Ric.mw, tommnmu). Fmniibn the well 
known cantor oil of commerce. < After Pigurt. ) 



The symptoms of poisoning arc vomiting, gastric pain, bloody diarrhoea 
and dullness of vision. 

Stillmark 1 states that the toxalbumin of castor oil bean, when injected into 
the circulation is more poisonous than strychnin, prussic acid, or arsenic. 

Quite recently Dr. VV. N. Bisphant 1 reported on several eases of poisoning 
in Cuba from eating the seeds of the Castor oil plant. Some persons showed 
peculiar susceptibility; in one case poisoning occurcd front eating a single seed, 
while in another a good many were eaten; in both cases the seeds caused 
nausea, vomiting, and purging of a violent nature. 

Toxic substances similar to ruin occur m the following plants. Abrus 
precatorius ( abrin ), Jatropha curcas ( curcin ), Croton Eluterio ( crotin ), Robinia 
Pseudo-Acacia (robin). Brayera antheiminlica ( costoxin ). According to Coni 
and Besta a toxin also occurs in Urtica, Vis cum seedlings, Aspergillus f lav us, 
and A. fumigatus. 



1 Dorpat. Arch. 3: (1889). 

2 Am. Jour. Med. Sci. 126: 319-321. 
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4. Jatropha L Spurge Nettle or Bull Nettle 

Monoecious, or rarely dioecious, perennial herbs, with bristly hairs, entire 
or lobed leaves; flowers in cymes; calyx colored like petals in sterile flower, 
mostly salver-shaped, and 5-lobed, enclosing 10-30 stamens; pistillate flowers 
in the lower forks of the cymes; capsule ovoid or subglobose, separating into 
2-valved carpels. A small genus of 4 or 5 species. 

Jatropha stimulosa Michx 



A branching, perennial plant with a stout root, 6-12 inches high, and sting- 
ing hairs; leaves round, heart-shaped, 3-5 lobed or variously cleft; calyx of 
the staminate flower salver-form, white or pinkish ; stamens 10, filaments almost 
separate; seeds oblong-ovoid, smooth and mottled. 

Distribution. In dry sandy soil from Virginia to Texas. 

Poisonous properties. Mr. John Smith says that a plant growing at Kcw 
was placed on his wrist, and produced in a few minutes, serious symptoms ex- 
tending to the upper part of his body; the lips became swollen, and the whole 
of a livid red, fainting coming on in ten minutes. The writer was told of numer- 
ous instances of poisoning in Texas where it is much dreaded. 

Jatropha urens. known as the Brazilian stinging nut, is considered to be one 
of the most poisonous plants known. The Cuban physic nut ( Japtropha Cur - 
cas) is used a* a purgative. 




Fig. 332. Spurgr nettle (Jatropha uimtUon). 
The Jatropha has (tinging hair* that produce in- 
juries similar to those produced by nettle but ranch 
more powerful. (After Hocbstcm). 
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5. Euphborbia I* Spurge 

Monoecious shrubs or herbs with alternate or opposite, verticillate leaves; 
(lowers involucratc, involucres resembling a calyx or corolla, bearing a large 
thick gland in the sinuses; staminate flowers consist of a single jointed stamen 
on a filament-like pedicel; pistillate flower solitary at the bottom of the involucre 
consisting of a 3-lobed and 3-celIed ovary; capsule at maturity breaking into 
3-lobcd 1 -seeded carpels; seeds frequently caruncled, smooth, variously pitted. 
About 700 species, chiefly in warmer regions. A few are weedy, some poison- 
ous and some planted for ornamental purposes. The milky juice of the Brazil- 
ian E. hetcrodoxa produces a ferment which acts much like papain. 

Euphorbia Presilii Guss. Large Spotted Spurge 

An ascending, erect annual from 1-2 feet high, opposite oblique leaves, which 
arc ovate, oblong or oblong-linear, falcate, serrate, usually with a red spot 
or red margins; stipules triangular; flowers collected in a loose terminal cyme; 
appendages entire, white or red; pod smooth, angled; seeds small, blackish, 
ovate, obtusely angled, wrinkled, and tubercled. 

Distribution. Common in eastern North America west to the Rocky Moun- 
tains. 

, Euphorbia maculata L. Spotted Spurge 

A prostrate spreading, hairy annual; leaves oblong- linear, pubescent or 
smooth, oblique at base, serrate above, small brownish spots on leaves ; stipules 
lanceolate, fimbriate; (lowers monoecious, included in a 4-5-lobed involucre; 
glands of the involucre minute; peduncles ns long as the petioles, in dense 
clusters; pods minutely pubescent; seeds sharply 4-anglcd, having 4 shallow 
grooves, whitish. 




598 



MANUAL OF POISONOUS PLANTS 



Distribution. Common along roadsides, walks, etc., from New England to 
the Rocky Mountains and the Gulf States. 

Euphorbia marginala Pursh. Snow on the Mountain 

An erect, stout annual from 2-3 feet high; stem hairy or somewhat smooth; 
leaves sessile, scattered, ovate or oblong, entire; deciduous stipules; uppermost 
leaves opposite or who r led with conspicuous white petal-like margins; involucre 
bell-shaped in umbels; glands of the 5-Iobed involucre with broad and white 
appendages; seeds ovoid, globose, terete, dark ash colored, reticulate. 

Distribution. Frequently cultivated in gardens from whence it has escaped. 
Found in Ohio, Illinois and Indiana. Native from western Minnesota, Iowa to 
Colorado, and Texas. 

Euphorbia eorollata L. Milkweed or Flowering Spurge 

Perennial with a long, stout rootstock, glabrous or sparingly hairy; leaves 
ovate, lanceolate, or linear, obtuse, short-petiolcd, or sessile; inflorescence in 
umbel-like clusters; involucre long peduncled with white conspicuous ap- 
pendages; seeds thick, ovoid, slightly pitted, ash-colored. 

Distribution. In rocky or sandy soil. Mass, to New York, New Jersey, 
Florida, Wisconsin, Minnesota, and Texas. 




Fig. 334. Common Flowering 
Spurge (Eufkcrbtc corclla(a). A 
plant with miiky juice which has ir- 
ritating properties, com m on in sar.dy 
fields. It has white bracts re- 
semh-ing flower*. (Charlotte M. 
King.) 
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Euphorbia Lalhyris L. Myrtle Spurge 

A glabrous annual or biennial, simple below, branched above, from 2-3 
feet high; leaves thick, linear or oblong, scattered, the upper lanceolate 




rivaled in oltl garden*. (Cknnul, U. S. Dept. 

A«r.) 

or linear-lanceolate; inflorescence umbel-like, bearing 4 crcsccnt-shapcd glands, 
prolonged into horns ; seeds oblong-ovoid, terete, usually wrinkled. 

Distribution. In waste places. New Jersey to North Carolina, Iowa, and 
California. Native to Europe. 

Euphorbia Ipecacuauhae L. Wild Ipecac 

Perennial from 5-10 inches high: long perpendicular root; entire, smooth 
leaves, varying from obovate or oblong to narrowly linear, nearly sessile; in- 
volucres long pcduncled and 5 transversely elliptical or oblong green glands; 
seeds smooth, ovate, white, pitted, and obscurely 4-sided. 

Distribution. In sandy soil from Connecticut to Indiana and Florida. 
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Fig. JJ6. Wild Ipteac (Emfkarbis Ifnatuart- 
bat.) Plant that irritating propci- 

tie* and ia alao a purgatirc. (MiiUpaugh and 
Charlotte M King > 

Euphorbia heltrophylla L Cruel Plant 

An erect, smooth annual from 1-3 feet high: leaves alternate, pctiolcd, linear 
lanceolate to orbicular, undulate, entire or toothed; the upper leaves usually 
fiddle-shaped, with a red base; involucre in terminal clusters, 5-lobcd, with a 
single or a few almost sessile glands; seeds nearly round, transversely wrinkled 
and luhercled. 

Distribution. From Illinois and Missouri to Nebraska. 

Euphorbia Cyparissios L Cypress Spurge 

A bright green perennial from 6-12 inches high with running rootstocks; 
stems clustered, occurring in patches; stem leaves linear, entire, densely crowded, 
those of the llowcr heart-shaped and entire; flowers in umbellate clusters, umbel 
many-rayed, glands crescent-shaped ; pods granular ; seeds oblong and smooth. 

Distribution. Native to Foiropc. but widely scattered in eastern North 
America. First introduced as a cultivated plant in North America. 

Poisonous properties. All of the species are more or less irritating and in 
drying give off very disagreeable odors. Many of the species of the genus arc 
used by quacks to remove warts and freckles: the juice produces an crysip- 
elatous-likc inflammation, and in one case mentioned by Dr. White, the whole 
abdominal wall became gangrenous. 

The milky juice of the plant causes itching and inflammation. The general 
effect is very much like that of poisoning from the poison ivy. In Texas, accord- 
ing to Chcsnut, the juice of E. marginata is used to brand cattle. The honey 
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Hi*. JJ7. Yf”*>w Flowering of CrprcM 
Spurw (I'.ufh .>rb%a CiMoiiiu). A branch 
with largr bract* ind *mall (lower*. (Suaa- 
burgfr. Noll. Scbcntk and Schiiopcr.) 

obtained by bees from the plant is poisonous and is rendered unfit for use. 
The acrid properties of this species were described some years ago by Dr. 
Schneck. The juice of E. corollalo, according to Dr. lialsted and many other 
observers, is acrid, and. on the authority of Dr. Bigelow, formerly was used for 
blistering purposes. The bruised root will vesicate the skin. According to Dr. 
J. C. White, the dust of this species produces painful swelling and vesicles 
upon men who handle the plant. It is used as an emetic, and is troublesome to 
those who collect it. 

The Euphorbia piiuiifcra is used as a sedative in spasmodic conditions of 
the respiratory apparatus. It produces dermatitis. Dr. White, in his Derma- 
titis Venenata, has this to say of the species oi the genus: 

More than one hundred species of heebie. or spurge, grow in the United States, either 
Indigenous or immigrants from Europe. Of every species Uoudon says the juice is so acrid 
as to corrode and ulcerate the body wherever applied; and of K. mini f era, from which the 
ofccial eufihorbium is obtained, Pliny and Oiosccrsdr*. according to the Dispensatory, describe 
the method of collecting juice, so as to prevent irritation of the hands and face. This sub- 
stance is used as a plaster to prolong suppuration. 

Van Hasselt states that tbe juke of several species is used by quacks to remove warts, 
freckles, as depilatory, etc.; and that the application of the juice, powder, and extract produces 
not only erysipelatous, pustular, and phlegmonous inflammation, but even gangrene. In one 
case menticncd the whole abdominal wall became t he scat of gangrene. 
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Of our native specie*. Bigelow says that the juke of several was used in hi* day to de- 
stroy war I*. and Gray describes them all as con laming an acrid, poisonous juke The most 
active of them are E. torotlata. E. Ipecacuanha*, and E. Lalhyru. Ttie first of these, com- 
monly called ana ke-millc. according to Bigelow, ha* been used for blistering purpose*, and the 
Diapensatory states that the bruised root will vesicate the skin. 

Mr. Cheney informs me that the juke of E. Ipecacuanha* is quite troublesome to many 
who collect and handle it: and Basin states that the dual of E. l.athyris, growing both in 
Europe and in this country, muses redr.es*. painful swelling, and vesicles upon the workmen 
employed in handling it. 

With reference lo the poisonous nature of the juice of the several species, 
nothing very definite is known. Euphorbon C w H„0, has been found in Eu- 
phorbia Ipecacuanhas This euphorbon acts as an irritant to the mucous meat- 




Pi*. JJ8. UfC« Spotted Spur** (F.mfhorbia I'rtsiii)- Sup- 
posed to Mint M U<ibcfi H in honn. (Cbiflottr M. Kin*.) 



br&RCS throughout the alimentary tract. The caper spurge (Euphorbia Ijitky- 
ris ) is poisonous, and the following physiological actions are dcscril>cd by Dr. 
Mills paugh: 

Brilliant, staring, wiile open eyes, dilated pupils: death like pallor of the countenance: 
retching and vomiting; violent purgation, stool* frequent, copious, and in some cases bloody; 
irregular pulse; whole body cold and rigid, followed by heat and perspiration. M. M. E. 
Sud our and A. Caraven-Cachin state that emesis always precedes purgation, and that the seeds 
have an irritating action upon the mucous membrane of the intestinal canal, principally in the 
largrr intestines. They divide the e licet s into three stages: a. the cold stage, including vomit- 
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in* and diarrhoea; b, the stage of excitation, including naromr.ru, vertigo. and delirium; 
T, «bc state of reaction, iodudin* beat and copku* trreat. 

With reference to the physiological action of the common spurge {Eu- 
phorbia Preslit), the following statement is made by Dr. True: 

Headache with frontal fullncaa and heat; heat about the eye*; languor and drowiincit; 
oppression of the Momach; and eonatijwtion. The juice applied to the eyes canoe* aevere 
irritation, with smarting and burning, bchrynation, and ou-mrntary blindnem; thi* we have 
experienced twice while gathering the p!iaL It i* suppled that this apeeie* eau»e* the allrc- 
lion in horica called "dohher. " 

6. MercuriaKs L. Mercury 

Annu;il or perennial herbs; with opposite pinnately veined leaves; (lowers 
dioecious or monoecious in interrupted axillary spikes, apetalotis; calyx small, 
green, 3-partcd; capsule 3-!obed. 

Mercurialis annua Annual Mercury 

A leafy stemmed, erect, annual herb; leave* lanceolate or ovate- lanceolate, 
crcnatc serrate; carpels hispid; indigenous to Europe, found in waste places 
from Nova Scotia to Ohio, and South Carolina. The SI. perennis differs from 
SI. annua in having a creeping perennial root, and hairy leaves. * 

Poisonous properties. Both species are acrid and poisonous. 

7. Acolypha I* Three seeded Mercury 

Merits or shrubs, leaves alternate, petioled; flowers stipulate in spikes or 
spike-like racemes or solitary; calyx of staminate flowers 4-partcd; calyx of 




Pig. 339. Annual Mercury (Mrreuritlu cr«»j). Staminate and pistillate btanche*. An 
acrid, pononou* plant. (After Faguet.) 



604 



MANUAL OF POISONOUS PLANTS 



the fertile flower 3-5 parted, subtended by a foliaceous bract; petals wanting 
in both staminate and pistillate flowers; stamens 8-16 united at their bases; 
capsule consisting of 3 globular 2-valved carpels, each 1 -seeded. About 250 
species chiefly tropical. 3 species in the central and eastern states. A. gradient 
has smaller leaves than A. vtrginieo. A. ostryaefolia has echinate fruit and oc- 
curs from New Jersey to Texas and Kansas. 

Acalypha virginieo L- Three-seeded Mercury 

A smoothish or hairy annual from 1-2 feet high often turning purple, es- 
pecially in the autumn ; leaves ovate or oblong ovate, sparingly serrate, long 
petioled; sterile spike few-flowered; pistillate flowers 1-3 at the base of stam- 
inate peduncle; capsule 3-lobcd subglobose; seeds ovoid, reddish striate. 

Distribution. From Nova Scotia to Florida. Texas, Kansas and Minnesota. 

Poisonous properties. This has l>cen sent to me several times as supposedly 
poisonous. It is distasteful to cattle and they refuse to eat it in the pasture. 

8. StiUmgia I.. Queen's Root 

Smooth upright herbs or shrubs; leaves alternate or rarely opposite, fre- 
quently with 2 glands at the base; flowers in spikes, apetalous; calyx 2-3 cleft 
or parted; staminate flowers, several together in the axils of the bractlcts, 
stamens 2 or 3 pistillate flowers solitary in the axils of the lower bractlcts; 
capsule 3-cellcd and 3- seeded. About 15 species of tropical America and the 
Pacific Islands. 

Slilliugia sylvalica L Queen's Delight 

A bright green herb 1-3 feet high; leaves nearly sessile lanceolate or ellip- 
tical. 2 glandular base; flowers lemon-colored subtended by small bracts with 
saucer-shaped glands; calyx cup-shaped; capsule depressed; seeds ovoid, light 
gray, minutely pitted and a flat base. 

Distribution. From Virginia to Florida. Texas and Kansas in light sandy 

soil. 

Poisonous properties. This plant is commonly used in medicine. It is said 
to be an efficient alterative. It contains an acrid resin sy Ira cal and an acrid 
fixed oil. 

SAPINDALES 

Trees, shrubs or herbs; petals usually present and separate; sepals usually 
distinct; stamens rarely more than twice as many as the sepals or fewer; op- 
posite nr alternate; ovary superior, compound: ovule pendulous. Contains many 
tropical plants, sonic with milky juice. In the family Buxaeeae is the common 
box (Buxus sempervirens) which is used as a hedge plant and furnishes the 
best wood, for wood engraving. The plant is an acrid poison. It is sometimes 
substituted for hops in the manufacture of beer and thus becomes the occasion 
of serious accident. The edible crowbcrry ( Emfetrum nigrum) belongs to the 
family fim petraceae and occurs far northward in America and Europe. The 
bladdcrnut ( Staphyleo trijolia ) of Atlantic North America belongs to the family 
Staphyicoceac. The family Sapindaceae contains the balloon vine (Cardio- 
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s per mum Halicacabum ), a well known ornamental climber, but a weed in the 
South. A refreshing drink is made fom the seed of guarana ( Paullinia 
Cupana) of South America; it contains caffein, saponin and an acrid green 
fixed oil. The fruit of Sapindus Saponaria contains a great deal of saponin 
and is used as a substitute for soap. The soapberry tree ( Sapindus marginalus) 
is used as a shade tree in the South where it is a native. A shellac is derived 
from the Indian Schleichera Irijuga and ir.arcassa oil is obtained from the 
seeds of the same plant. The Indians of Brazil use the honey collected by 
wasps from the flowers of Serjania lethalis to poison their arrows. It is also 
used as a fish poison and contains a narcotic principle which causes death. 
Another fish poison is furnished by the black seeds of S. curassovica oi Brazil. 
The natives use the same substance for criminal purposes cn man. The nectar 
obtained from the flowers is also poisonous. Lehmann lists as poisonous S. 
ttodosa, which is used by the natives of Brazil as an arrow poison. The fruit 
of S. Irifolioius of India contains saponin. The same substance occurs in other 




Fi*. 341. Common Bo* (Bum lemfrrvirtns). Tbe 
plant is acridly poisonous. (After Faeaet.) 
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species, notably in the seeds of the Brazilian Magonia. Narcotic principles oc- 
cur in the following genera: Serjania. Nephtlmm, Mogonia and Horpullia. 
The fruit of the litchi (Nephelium Lit-chi), a native of China and the Philip- 
pines and cultivated in the tropics, is something like a plum and is eaten fresh 
or dried. The Blighia sapida of West Africa is cultivated for its edible arillus; 
the Koflreuteria pamcuiala of China is cultivated as an ornamental plant. 

The family Coriaceae contains the genus Coriaria. The leaves and hark of 
the C, myriifolia of southern Europe contain much tannin which is used in 
dyeing. The C. ruscifolia of New Zealand contains a black dye. The fresh 
leaves are used in making an intoxicating drink. C. myriifolia and C. thy mi- 
folia of Mexico contain a toxic principle known as coriomyriin which resembles 
picrotoxin. Many species of the genus arc poisonous. Coriaria sarmoitoso. C. 
arborea, and the tree-toot (C. Tutu) of New Zealand are poisonous. Easter field 
& Ashton* have isolated a crystallin glucoside called lutin C, T ll JC O f which ap- 
pear* to be closely allied to (orimmyrlim Tutu plants are highly 

toxic to animals that have not become immune by first becoming accustomed to 
small quantities. Blyth says: 

For the native cattle in the TiKii <ii*iricta apparently com-jinc moderate amount. of the 
shrub* with Impunity, wherca. other cattle become tcrioutly ill. ISoth toriamyrlin and m (in 
belong pharmacologically to th« ficrolotin group of uibtUurr*. Tmiin i* •omcwhat lr.» toxic 
that eoriamyrllm. There it flrtl dtpraUn, followed by Mlivation; the pular i> *lo»ed, the 
re«|>iration* Increated in frequency, and f. tally, clonic novuluoni occur: l.’H ngur.t. killed a 
Witten weighing I kilogramme in 40 minutrs; I n»rm induced in a cat. 2 klloffrail. in weight. 



a convultive aelmre. and the animal did net recover for 24 liotir*. 

Other important families of this order will be described farther on. 

Families of Sapindalcs 

Flowers regular. 

Ovary 1 -celled ; fruit a drupe Anacardiaceae. 

Ovary 2 or more celled, 
leaves simple. 

Seed with an aril Celastraccac. 

Seed without an aril Aquifoliaccac. 

Leaves simple, palmately veined or compound. 

Leaves opposite Accraceae. 

Flowers irregular. 

Leaves palmately compound; fruit a leathery capsule. 

Trees or shrubs Hippocastannccae. 

Succulent herbs; capsule elastically dehiscent Balsatninaccac. 



Anacardiackac. Cashew Family 

Trees or shrubs with acrid properties, milky or resinous juice; alternate 
or opposite leaves; flowers small, frequently polygamous, regular; calyx 3-7- 
deft; petals of the same number; stamens as many or twice as many as the 
petals, inserted at the base of the disk ; ovary 1 or sometimes 4 or 5-cclled, and 
1 ovule in each cavity; styles 1-3; fruit generally a small drupe; endosperm 
scanty; cotyledons large. 

There are about 500 species in temperate and tropical regions. The cashew 
(/Inacardium occidental e) is much cultivated in the tropics. According to 
Dr. Cock, the fleshy receptacles of the fruit are used in the West Indies tn 
•Jour. Chrm. See. Tracs. 1901. 
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preparing conserves and have an acid flavor which is very palatable; the peri- 
carp, however, contains an irritant substance cardol C tl H S0 O a , which is 
black, acrid and vesicating, and is used to protect hooks and furniture from 
insects; cashew oil, equal to the finest almond oil and superior to olive oil, 
is also a product of the plant. The juice of the shell of the nut produces poison- 
ing similar to that of poison ivy. The kernels of the cashew may he eaten 
raw or roasted like chestnuts, but the fumes coining from the roasting nuts 
are very caustic. The pistachia nut ( Pislacia t 'era) produces a fruit about 
the size of a plum, which contains a seed much prized for eating. The mango 
(Many if fra indico) a native of India, is now cultivated in most warm countries 
for its fine edible fruit. The bark of many species, like the smooth sumac 
(Rhus glabra) of the North, and the European R. Coriaria. contains a valu- 
able tanning material. The smoke tree (Rhus Cotinus) and the stag horn sumach 
(Rhus typhina) are frequently cultivated for ornamental purposes, The fruits 
of Spondtas dulcis, S. purpurea and S. luleo arc edible, the last of these i\ 
called the hog plum, being so named because the hogs are fond of it. The 
juice of another member of the family (Comocladia) causes an eruption similar 
to that from poison ivy. 

Tannic and pyrogallic acids are derived from the Chinese Indian Rhus semi - 
alata. Chios turpentine (Pislacia Terebiulhus) well known to the ancients, 
producer red galls that are used for tanning morocco leather. The mastic 
(Pislacia Lentiscus) native to the Mediterranean region, was formerly used 
for making varnishes. 

The Querbrachia l.orentsii and Q. Palau sae of Argentine and Paraguay 
produce a very hard red wood which contains a great deal of tannin and gallic 
acid. The fruit of Dracontomelon maugiferum of the Sunda islands is used 
much like lemons. The ink tree of India ( Semccarpus Anatordium and Holi- 
garna ferruginea) contain cardol. 

The pepper tree (Schinus Malle) cultivated in California, is a native of 
Peru. The saw dust of sneezewood (Plaeroxylon utile ) produces sneezing. 

Rhus L Sumach 

Trees or shrubs with alternate, simple trifoliolate or odd-pinnate leaves; 
small polygamous flowers in panicles; calyx d<>cply 5-parted; petals 5. spread- 
ing; stamens 5. inserted l>clow the flattened disk, fruit small, I -seeded. About 
120 species in the temperate regions common in southern Africa. .Some species 
arc poisonous. The Japanese Rhus ternieifera and R. succedanta are culti- 
vated in Japan for the lacquer which is taken from incisions made in the trees. 
Dr. White States that some of the cml>osscd Japanese papers which arc used 
in houses have caused severe inflammation, and according to Dr. II. X. 
Allen, natives as well as Europeans in the East are often ali'ected with “varnish 
poisoning" 

Rhus Toxicodendron I. Poison Ivy. Three Leaved Ivy 

A climbing or trailing shrub, sometimes erect, with 3 leaflets; plant erect 
or climbing by means of its aerial rootlets; flowers inconspicuous, polygamous 
in loose and slender axillary panicles; iruit globular, glabrous, whitish and 
waxy, frequently remaining on the plant until late spring. 
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Distribution. This plant is distributed from Nova Scotia to Wisconsin, 
Utah, Arkansas and Florida. 

Rhus Vtrnix L. Poisonous Sumac or Dogwood 



A shrub or small tree with pirnately compound leaves ; leaflets 7-13. obo- 
vate-oblong entire, smooth, or somewhat pubescent; flowers polygamous in 
loose slender axilhiry panicles; drupe white, globose, oblong. 

Distribution. Found in the swamps from New Kr.gland to Ontario to 
Minnesota, Missouri, to l»uisiana and Florida. 




Fig. 342. I’oiion ivy (Rhui To*ie»4e*4ron). a. *pr*y vheain* artlal rootlet* and leave*; 
b, fruit— both une-fouith natural »iie. (Chranut. U. S. DfH- •'«••> 



Rhus divtrsihba Torrejr and Gray. California Poison Ivy 

Nearly glabrous, erect or climbing shrub; leaflets 3 or rarely 5. obtuse or 
deeply piunately tolled; flowers in loose axillary panicles; drupes subglobosc. 

Distribution. Common on the Pacific Coast iront California to Washington. 

Poisonous properties. All three species are poisonous to many persons, 
some persons being much more sensitive to irritation iront the plants than 
others Dr. J. C. White describes the effect of poison oak and poison ivy. He 
had collected freely of the plant for many years without any disturbance. 
Specimens were picked on September 28lh. Oct. 6th. anil Oct 10th. He felt 
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Pi*. J4J. Poison Sumac iKhui Vermis), show- 
ing leaves, (mil and lea( acars. one-lourth natural 
■ixe. (Cbcanut. U. S. Dept A*r.) 

v tj 

a sensation of irritation about the eyes and throat from the specimens of 
poison oak collected on the first named date, while working with the plants 
under an Argand gas burner, but nothing further was noticed. No unpleasant 
symptoms were observed from the poison oak (R. venenata=R. Vernix) col- 
lected Oct. 6th. I'rom that collected Oct. 10. he experienced symptoms similar 
to those observed Sept. 28th. On Oct. 12th a single vesicle with a peculiar 
thick cover appeared; the next day another and larger appeared on the wrist; 
two others came on the fourth day; others continued to appear up to Nov. 
3rd, after which data the effervescences gradually subsided and were no longer 
■perceptible. In another case described by Dr. White, the head was greatly 
swollen and features greatly disturbed. The skin of the face and neck was 
deeply oedematous and largely covered with vesicles of all sizes "many of which 
were seated on an erythematous base, others being still in their papular stage 
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of development.” There were also large excoriations from which fluid was 
exuding freely, which on drying formed small crusts. The hands were also 
covered. “The subjective symptoms were great retching and burning of the 
par's affected, with the feeling of local discomfort, consequent upon so great 
swelling of the features. The eyes were nearly closed. There was a slight 
general febrile action.” Dr. White also reports the death of a child from a 
severe case of poisoning from poison ivy. The child though healthy was not 
robust. A recent case was reported from Packwood, Iowa, where a fourteen- 
year-old girl died after terrible suffering from the effect* of coming in con- 
tact with the ivy ; her face alone showing the eruption from the poison. 

Hundreds of persons are poisoned every year from the three species. 
Dr. White says: 




PI*. 1 **. Poison oak <**.. duv* /./,+*>. 
■how in* leave*. lowers, and fruit. one-third 
natural tii«. (Ckesr.ni. U. S. l>e|»t. Agr.) 



Taking ttic aitr.ple vesicle, wilk scarcely any erythema surrounding it or any very per- 
ceptible ii tilt ration of ike underlying tissues. a» the type of the rmplloit, whether occurring 
singly or in groups we may bare in a smalt percentage an atorlive attempt a*, reticulation, 
ami an arrest of the development at tke papular stage — a failure, that is of the free exudation 
to force apart the layera of epithelial cells; or a considerable infiltration into the papillary 
layer may elevate a clutter of the vesicles noticeably above the general carfare, nr they may 
be surrounded by a wrll-defned erythema or congestion of the tissue immediately surrounding 
them, in consequence mainly of the scratcbing and itching, which are the only subjective 
symptoms present. 

In the severe case*, we have greater areas of simple erythema, a multiplication of the 
number of vesicles — either single or massed in close contiguity, and covering large surfaces, 
or by fusion forming bleb*— a greater intiltrat-.on into the underlying cerium, with propor- 
tionate distension of the capillaries and external redness, and a free exudation of scrum into 
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the cutis. The overfilling of the vesicle* cause* a rupture of some of their epidermal cover- 
ing*, ami the discharge of their fluid contents upon the surface, forming moist. excoriated 
surface*, covered in part with cru*u. 

With reference to a sequelae question of duration, there is a diversity of 
opinion. There is a popular belief that within a year after the first attack there 
will be a repetition of the original manifestations upon the skin which may 
be repeated for several seasons. Dermatologists think that a variety of cutane- 
ous affectations are developed in consequence of the action of the Poison 
Ivy. Dr. White considers that there are good grounds for this belief and in 
referring to his exhaustive researches on the subject, states that he was unable 
to find a single instance on record of the poisonous Rhus on the lower animals. 
After placing a notice in the "Spirit of the Times,” a physician wrote him that 
once or twice while hunting where ivy abounded, his dog's eyes had been closed 
by swelling which ho attributed to the action, but he had never observed any 
eruptions. The poisoning Jus been attributed to loxicodendrol C„H 4 O + 
4H a O, 

Remedies. The most popular remedy is to wash with sugar of lead (ace- 
tate of lead). Prof. Chcsnut says: 

In practise It i* not desirable to ux strung alcohol, which U apt to be too Irritating to a 
sensitive surface, hut a wrakrr grade of from JO to 75 per rent should be preferred. To this 
the powdered sugar of trad is to he added until no more will easily dissolve. The milky fluid 
should then be well rubbed into the affected skin, and the operation repeated several tlinca 
during thr course of a few days. The itching it at once relieved and the furthrr spread of 
the eruption ia checked. The remedy laat been tried in a large ntimber of case* and li.is ul- 
way* proved successful. It mu«t be rrntembrred. however, that the lead solution ia Itaelf very 
polsonoua if taken internally. 

Much ha* hern aaid In regard to the relative poitonoua character of these three plants. 
It ha* been generally claimed that the poi>on sumac ia tire most poisonous, and after it comas, 
first, the poison ivy and then the poison oak. Thete conclusions wrre arrived at from Ihe 
occasional experience of individuals who were poisoned by handling one species when sup- 
posedly immune to others. Experience leeches, however, that immunity is somewhat variable 
In the same individual, anil therefore these grnerat statements esn not he accepted without 
more careful experimental evidence. 

Annie Oakes Huntington in her recent book on Poi*on Ivy mid Swamp 
Sumach says regarding the treatment: 

Snap, water, and a scrubbing -brush seem altogrthrr l.w simple a tr.rlhod of treatment to 
advise for the painful eruption brought on by handling these two poisonous plants. Yet. if we 
begin with this old-fashioned country remedy and study thr various methods of treatment from 
one generation to another, we return at tail, through the n>o*t recent scientific investigations, to 
our original starting-point. Tire only effective measures are preventive ones: the only remedy 
is a wash which mechanically remove* the poisonous oil from Ihe skin. In this lies the sum 
and substance of the entire method of treatment. 

She made an experiment in which it was shown that oily preparation* spread 
the poison and that constant washing with soap and water removes the poisonous 
oil which causes the trouble. The toxic principle is soluble in alcohol and ibis 
may consequently lie used. A weak solution, 50 or 75% is advisable, but the 
treatment must be renewed. One part of hyposulphite of soda to 3 parts oi 
water is another good solution recommended by her. 

Syme in Dr. Remscn’s laboratory, has come to the conclusion that ihe 
active principle of Poison Ivy is a glucoside and no? an unknown volatile oil, 
as stated by Pfaff. The glucoside as determined by Syme, is a compound of 
rhomnose, gallic acid, and fisc tin. It can be precipitated by a lead acetate. 
Syme tested the toxic action of the various fractions upon himself and was able 
to determine the chemical nature. 
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In a recent paper by Dr. Ford there seem to be some evidences tor conclud- 
ing that immunity may be obtained. That such immunity exists may be taken 
from the clinical symptoms that different persons are sensitive to even small 
amounts of the poison and in other cases persons who have been poisoned be- 
come accustomed to it. Syme in his experiments upon himself found that after 
four or five months he was no longer susceptible to the poison. 

The experiments performed by Dr. Ford are of interest. The experimental 
material was obtained in the alcoholic fluid extract of the native plant pre- 
pared by Parke, Davis & Co. 

It hart already been shown by Pfaff that the internal ariminidralion of Ilia non-volatile 
oil produced definite leaion* in rabbits, the animals dying of an acute nephritis at the end of 
14 to IS days. Occasionally the rabbits died in acute convulsions without any microscopic 
brain lesions. The subcutaneous administration of the fluid extract of Rhui Toxicodendron 
produces the same effect upon rabbits as thoor descilrol by Pfaf. Rarely, the rabbits die in 
convulsions within 24 to 48 hours, but the majority of inoculated animals succumb in from 
8 to IS days. In addition to the nephritis an extensive necrosis and slough is found at the 
point where the poison la introduced beneath the skin. Hollowing the inoculation we have 
a fairly long latent period during which the weight of the animals remains stationary. After 
seven or eight days in a typical case, the animal loses wright rapidly, the necrosis and slough 
dovelop, and the animal die* of the nephritis after the lapse of about two week*. At time* 
the skin lesions arc less marked, the damage to the kidney bring the important change; an 
Infra peritoneal inoculation seems able to produce these kidney changes more rapidly than 
does the subcutaneous method. In addition to rabbits see have found that guinea-pigs are 
susceptible to the drug, the lesions being peodured with greater certainty and regularity. 
With these animals the necrosis and slough at tire point of inoculation are mure extensive, 
while the animals die of the kidney changes in ahmit tire same time. The fatal dose of the 
poison can he estimated for both animals with tolerable accuracy. Por guinea -pigs of 250 
gram weight, 0.2J r.c. of the alcoholic extract always represent* a fatal dose; and a guinea |dg 
of 350 gram wright practically never survives a dosage of 0.5 e.c. 

The fatal dose for rabbits of 800 grams is I e.c. Certain rabbits of Ibis weight die fr.un 
smaller doses, but not regularly ami larger animals show greater reustance. Animals of 1,800 
to 2,000 grant weight occasionally survive 2 to J ex. doses, but nut more than this amount. 

F,xpcrimcnta were made lo determine whether animal* which had withstood 
some doses of the poison were susceptible to the amounts of poison capable 
of killing untreated animals. The experiments were made with four guinea pigs, 
varying in weight from 450 to grams and on rabbits varying in weight 
from 800 to 2800 gram*. The initial doses were small; when the animals 
regained weight larger dose* were given. It was found that the scrum of im- 
munized animals contained substances neutralizing the poisonous glucoside 
when both were injected into susceptible animals. Goats have been immunized 
and it is probable that immunity may be obtained in other animals. 

How lo Treat the Toison Ivy Patch. Various methods of treating the 
poison ivy have been tried. The iron sulphate, 10U pounds to a barrel of water, 
is only partially successful. Covering with tarred paper crcosotcd below is 
effective according to Dr. G. K. Stone * This writer has also shown that 
sodium arsenate (commercial) at the rate of 2 pound? to 10 gallons of water 
poured around the roots is effective. 

Rhus glabra L. Smooth Sumach 

A low shrub from 2-12 feet high, stems with large pith, brownish bark; 
compound leaves 11-31; leaflets pointed serrate, whitish beneath green above; 
flowers borne in a large panicle, greenish, polygamous; calyx small 5-parted: 
petals 5; stamens 5. inserted under the edge of a flattened disk: pistil with a 
1-celled and 1-ovuled ovary: styles 3. terminal; iruit red, small 1 -seeded. 
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Distribution. Common in Northern United States to Florida, Mississippi, 
Arizona, Utah, British Columbia to Nova Scotia. A troublesome weed at times 
in rocky soils. 

Poisonous properties. There is a popular impression that the red drupes 
of this species are poisonous, but I know of no record where the eating of 
this fruit has produced poisoning. The fruit is decidedly acid. 

Aquifouaceac. Holly Family 

Trees or shrubs with small, simple, mostly petioled. alternate leaves; 
flowers in axillary clusters, chiefly polygamo-dioecious; calyx minute, free; 
petals 4-8 or marc; stamens free, as many as the petals; pistil 1, ovary super- 
ior, 4-8 celled; ovules 1-2 in each cavity; fruit a small berry-like drupe; seeds 
with small embryo; endosperm present. 

A small order of 160 species. The American holly (Hex opoca) from Maine 
to Florida, Missouri and Texas, is much used for Christmas decoration. The 
European holly (JlexAqui/olium) is used for a similar purpose. The berries 
of this species, though eaten by birds, arc said to be poisonous. Whether the 
seeds of the American species arc poisonous is rot known although it contains 
the principle i lie in. The lie x Cassine, which ocurs from southern Virginia to 
Florida and Louisiana along the coast, was used by the Indians during their 
religious ceremonies to make what they called their “black drink,” an emetic 
intended to clear the head and stomach. It contains caffein. The yerba or 
matif (Ilex poroguensis), native to southern Brazil and Argentine Republic 
is used like the Chinese tea and is stimulating. Properly the term "mate” is 
applied to the drinking cup made from a small gourd. Yerba is an important 
article of commerce in South American countries. The leaves contain the 
same active principle, caffein, that is found in the tea. Two other species 
I. theesans and Symplocos lanceolata also furnish the mate. The wood of the 
larger trees of the genus, like Ilex opaca and Ilex Aquijolium is white and is 
used by cabinet makers. 

CELASTKAdtAE. Staff-tree Family 

.Shrubs, or trees, with simple leaves; stipules small or absent; flowers 
regular, usually perfect; calyx 4-5-lobcd; petals 4-5; stamens inserted on a 
flat or lobed disk; pistils with 3 or 5-ccllcd ovary; ovules 2 in each cavity; 
fruit 2 to 5-ccllcd, fleshy; seeds with an aril, embryo large, and fleshy endos- 
perm. About 350 species of wide distribution. 

The burning bush or waahoo ( Euonymus atropurpurens ) is a well known 
native, frequently cultivated and is a most desirable shrub. The Catha edulis 
of Arabia is extensively cultivated and is used as coffee by the Arabs. The 
leaves are also chewed by the natives, having a stimulating effect similar to that 
of cocain. It contains the alkaloids catkin and celastrbt. The Elaeodendron 
anslrtile of New South Wales is used for cabinet work. The genus Pachi- 
stima is represented in the Rocky Mountains by Pachistima Myrsinites, and in 
the Alleghany Mountains by Pachistima Cambyi both of which arc pretty shrubs. 

Celostrus L. Staff-tree. Bitter-sweet 

Mostly climbing shrubs; leaves thin; flowers racemose or paniculate; poly- 
gamo-dioccious ; calyx 5-lobcd; petals 5. crenulate, inserted under the disk; 
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pod globose, orange color. 2-4-cellcd dehiscent into as many valves; seeds en- 
closed in a scarlet aril; endosperm fleshy. About 30 species. 

Celostrus scandens Shrubby or Climbing Bittersweet 

Chiefly climbing shrubs with alternate leaves; flowers small, polygamo-dioe- 
cious; calyx 5-lobcd; petals 5; stamens 5. inserted under the 5-lobed disk; 
capsule globose, orange-colored. 3-ceIled and 3-valvcd; seeds 1-2 in each cell, 
enclosed in a pulpy aril. About 30 species. The C. articulatus and several 
other species arc commonly cultivated and are hardy. Several species nre 
natives of the Cape of Good Hope. 

Distribution. From Quebec to Manitoba in Canada, and from Kansas to 
Indian Territory, New Mexico and the Carolinas. 

Poisonous properties. The aril of “Bitter-sweet" has a sweetish, somewhat 
disagreeable taste. The leaves of the plant arc said to be poisonous to horses. 
The plant Euonymous contains the amorphous bitter, odorless substance, cuony- 
min, which acts as a powerful heart poison. The waahoo acts as a drastic 
purgative. The symptoms are those of deathly nausea, vertigo, prostration and 
cold sweat. 

Ackraceae Maple Family 

Trees or shrubs with opposite, simple or compound leaves; flowers poly- 
gamous or dioecious in cymose or racemose clusters; calyx 5-parted; petals 
of the same number or none; stamens 4-12, inserted on a fleshy disk; ovary 
2-Iobed and 2-celled; styles 2, fruit a samara, exalbuminous ; cotyledons thin, 
folded. There are 3 genera and about 100 species most of them in the genus 
Acer, the maples being widely distributed in temperate regions. The maple, 
(Acer) is commonly used for the manufacture of furniture and for inferior 
finishings, floorings, etc. The most highly prized are the hard maples (Acer 
nigrum and A. saccbarum). Sugar maple is also derived from these species. 
Curly maple is only a form of wood of these and of the A. macrophyllum of the 
Pacific Coast, which is also much prized for cabinet work. The maples, in- 
cluding the box elder (Negtmdo aceroides or A. Negundo), are also used for 
shade trees. The silver maple (A. sacdutrinum) is widely distributed in the 
United States. The red maple (A. rubrvm) is less commonly used. The bark 
of A. rubrum was used by the Indians as a remedy for sore eyes. 
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HiprocASTANACEAE. Buckeye Family 

Trees or shrubs; leaves opposite, petioled, digitately 3-9-foliolatc ; flowers 
in terminal panicles, irregular and polygamous; calyx 5-lobed or 5-deft; petals 
4-S, unequal, clawed; disk entire; stamens 5-8; ovary sessile, 3-cclIed; ovules 
2 in each cavity; style slender; capsule leathery, smooth or spiny, 1-3-celled; 
seeds large shining; cotyledons very thick. Only 2 genera and 15 species in 
America and Asia. 




Pi(. 3*6. Sugar nijJf iAtrr ,n,ki ■«). 1. Itiancb bearing 
Uimlnilr finufi*. 2. Ilraneb baiim floaru. 3. Fruiting 

branch. 4. Staminate flower, enlarged. 5. Ix-n/iludinsl Mellon of *t»m- 
injite flower, enlarged. 6. Pistillate Bower, enlarged. 7. longitudinal 
mci ion of pistillate flower. enlarged. 8. I^ngitudinsl section of fruit. 
9. LoncittidirAl «ection of teed, enlarged. 10. Hmbryo. enlarged. It. 
Winter branchlet. 1, 2, 3. 8. 11, ooe-balf natural Mae. <M. M. Cheney 
In Green’* Forestry of Slinn.) 



.'L’snilus L. Buckeye 

Trees or shrubs with opposite petioled digitately 3-9-foliolatc leave*; flowers 
in panicles, irregular, polygamous; calyx 5-lobcd. lobes unequal; petals 4-5, 
unequal, clawed, stamens 5-8; filaments long, often unequal; pistil with 3-celled 
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ovary and two ovules in each cell ; capsule leathery ; seeds large with shining coat ; 
cotyledons thick and fleshy. A small genus of 15 species native of America 
and Asia. The horse chesnut (Arsenins Hippoeastanum), escaped from culti- 
vation is planted for ornamental purposes, as are others of the genus, like 
the species described below and A. porvifiora. a small shrub. By washing and 
boiling, the starch in the seed may be utilized, and this is done in France with 
the horse chcsnut. The wood is light and brittle. The wood of the Ohio 
buckeye is used for making violins. 

Aesenlus glabra Willd. Ohio Buckeye 

Trees with long-petiolcd leaves; rough and fetid bark; flowers pale yellow, 
in large panicles, polygamo-monoeckms ; calyx bell-shaped; stamens exserted. 
curved; petals unequal; fruit slightly prickly when young, smooth when old. 

Distribution. Western Pennsylvania to Central Iowa, Kansas and Indian 
Territory. 

Arsenins Pavia L. Red Buckeye 

Shrubs with 5-7 digitate, nearly smooth, leaflets, acute or short acuminate, 
pubescent when young, becoming smooth; flowers in loose peduncles; calyx 
tubular, bright red; petals bright red. 

Distribution. In fertile valleys from Virginia to Florida. Arkansas and 
southern Missouri. 

Arsenins Californiea Nut*. California Buckeye 

Usually a shrub from 10-15 feet high, or occasionally a tree from 25-40 
feet high, 3 feet in diameter; leaflets 4-7, usually 5. smooth, oblong-lanceolate, 
acute, pctiolate; flowers in a close panicle; calyx 2-lo'ied; petals somewhat un- 
equal, white or pale rose, x /» inch long; stamens 5-7; ovary densely pubescent; 
fruit usually 1 -seeded. 

Distribution. In California. 

Poisonous properties. The leaves and fruit of the al>ovc species arc re- 
garded as poisonous. Many farmers claim that this is true only at certain 
seasons of the year. The seed produces sneezing and enters into the manu- 
facture of snuff. The California species, according to Chcsnut, causes abor- 
tion in cows. Dr. Rusby states that in southern states the seeds arc crushed 
and thrown into water to stupefy fish just as the hark and roots of the relatives 
arc in the tropics. Fatal cases of poisoning of children arc reported from Texas. 
Suspicion has been attached to the common horse chestnut. The European 
chestnut is said to be usciul in affording food for live stack, especially sheep 
and goats. This species contains acsculin Cj.H^O^-fHjO, a glucosidc 
found in the bark of many trees of the order Sapindacoe ; also the gluco- 
sidc aesculetin CJI^O,; ami paviin the testa’of the seed contains 

quereetrin C, 7 H Si) 0 |r ; argyraescin, an acrid, amorphous glucosidc; apbrodae- 
scin, also an acrid, amorphous principle; and saponin C^H^O,,. a glucosidc 
which is also found in the roots of Polygala Senega, and other plants. Dr. 
Millspaugh states that the horse chestnut causes inflammation of the mucous 
membranes of the respiratory and digestive tracts, and especially of the rectum ; 
constant burning in the stomach and epigastrium, followed by nausea, retch- 
ing, and violent vomiting with great tenderness and colic throughout the ab- 
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Kijf. 347. Hone Chestnut (Atttulus Hitfoeoilanum). Flowciing 
branch. Entire flower. Stamen. Pistil. Entire seed and longitudinal sec- 
tion. Wood used in making violins. (After Faguet.) 

domen, are markedly present. The buckeye is an irritant of the ccrebro-spinal 
system, the more prominent symptoms bcinR confusion of mind, vertigo, stupe- 
faction and coma. , 

Ralsauimaceac. Balsam Family 

Succulent herbs : leaves alternate ; thin, pctiolrd ; flowers axillary showy, ir- 
regular; sepals 3, the two lateral small, green; the posterior large and petal- 
like, spurred; petals 3 or 5. some 2-cleft; stamens 5; ovary oblong 5-celled; 
style short or none; stigma S-tootbed or 5-Iobed; ovules several in each cell; 
fruit a capsule in Impatitns, coiled elastically, expelling the seeds; seeds 
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ridged; embryo straight. About 200 species mostly of tropical Asia. One 
genus with 2 species is native to eastern North America. The Balsam (Impati- 
ens Balsamina) is frequently cultivated. The sap of some species contains 
a dye. 

Impatiens I„ Jewel Weed 

Succulent herbs with simple, thin, pctioled leaves; sepals 3, the 2 alternate 
small, green, the posterior one largest, and forming a spurred sac; petals 5, 
or 3, with 2 of them 2-clcft into dissimilar lobes; stamens 5, short ; ovary oblong, 
5-celled; fruit an oblong or linear capsule, dehiscent elastically into a coiled 
valve, scattering the seeds; endosperm none; embryo nearly straight; cotyle- 
dons flat. 
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Impatiens biflora Wall. Spoiled Touch-me-not 

A glabrous annual from 2-4 feet high; leaves ovale or elliptical, paJe ami 
glaucous beneath; flowers orange-color, thickly sported with brown; peduncles 
2-4 flowered. 

Distribution. In moist grounds from Eastern Canada to Florida, to Kan- 
sas and northward to Oregon and Alaska. 

Poisonous properties. Dr. Schaffncr slates that the plant is emetic and sus- 
pected of being poisonous to slock. 

RHAMNALES 

Shrubs, vines or small trees; leaves generally alternate; flowers small reg- 
ular; sepals generally more or less united; petals distinct or wanting; stamens 
as many as the calyx lobes and alternate with them, opposite the petals when 
present; ovary superior, compound; ovules erect. They contain two families, 
the Rhamnaceae and Vilaceae The genus l itis embraces 40 species found in 
warm and temperate regions. The European grape (Vitis -.-inifera) native from 
Eastern Europe to Central Asia is now widely cultivated in California, Spain, 
Germany, the Cape region and elsewhere. The Worden and Concord grape 
(V. /.abrusca ) of eastern North America are also widely cultivated. Other 
species are, the small grape (V. aestivalis), the wild blue grape (V. bicolor ) 
native from New York to Wisconsin, the southern fox grape (V. rotundi folia) 
with musky flavor, cultivated in the South, the cultivated northern fox grape 
IV. riparia) with very fragrant flowers. Improved forms are the Janesville 
and Clinton. The fruit of the mustang grape (V. condieons) of Texas is very 
acrid. The Virginia creeper ( Psedera quinque folia ) is a well known orna- 
mental climber. The Boston or Japan Ivy (/*. tricuspidota) native of Japan, 
is a handsome clitnlier scarcely hardy north. The P. helerophylla, another or- 
namental from China and Japan is a hardy plant with small blue berries. It 
does not cling. The Vilis inconstant of Japan contains loxieodendrol and is 
poisonous. 

Kiiaunackac. Buckthorn Family 

Shrubs, often climbing; or trees, often thorny, with astringent or bitter 
qualities; leaves chiefly alternate; stipules small, deciduous; flowers in cymes 
or panicles, small, regular; calyx perfect or polygamous, 4-5-toothed; petals 
4-5. inserted on the calyx, or none; stamens 4-5, inserted on a disk which lines 
the calyx tube, which is often united with the single 2-5-ccllcd ovary; ovules 
I in each cell ; fruit often mucilaginous and drupaceous. A small family of 
550 species, of temperate and warm regions. 

The supple-jack ( Berchemia scatidens) is a pretty climber of southern 
woods. The buckthorn ( Rhomnus cathartica) is frequently cultivated for 
hedges in the north. The juice of the unripe drupe was formerly used ior stain- 
ing maps and the ripe drupe is the sap green of painters. The sap has strong 
purgative properties. This and R. Frangula arc local irritants. This plant con- 
tains rhamntlin, C lt H 19 0 T , the rkamnin of earlier authors, a glucoside found 
in the berry. Dyes are obtained from R. infcctoria and a dye ior silks from 
R. lahurico and R. tinctoria. The R. Franguia contains frangulin and is an 
ornamental shrub, the charcoal from which is used for making gun powder. 
Probably all are more or less injurious. Cascara sagrada is obtained from R. 
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i'urshiana. a shrub or small tree native to the Pacific coast which contains 
purshianin and is an excellent laxative. The Paliurus australis contains oil of 
"'intergreen. The jujube (Zisyphns soltvo) is used as food in South Europe 
and Western Asia. The Chinese Z. Jujuba is extensively cultivated in India 
and China. The fruit of Z. Lotus is made into a kind of bread, used by the 
natives of West Africa, but the ripe fruit is said to be injurious. The root of 
the New Jersey tea (Ceanothus amerieanus) is used as an astringent and ex- 
pectorant and is also said to have been used in place of tea during the Revolu- 
tionary war. According to Greshoff the seeds of Ceanothus amerieanus, and 
Ceanothus ovatus contain a small amount of saponin. It is therefore not strange 
that some members of the family arc poisonous. The genera Zisyphus, Tapura 
and Couania furnish fish poisons. Saponin occurs in Gouania fomentosa of 
Mexico. Colubriim frruteuta is used as a substitute for hops. The wood of 
Collet ia spinosa of South America contains a bitter principle. 

The brownish-black berries of coyotillo ( Kaminskia i lumhohl liana) of 
Texas arc said to be very poisonous and Dr. A. Mitchell of San Antonio writes 
me that the plant is poivnious to goats. 

MALVALES 

Herbs, shrubs or trees; leaves simple, generally alternate; flowers regular, 
usually perfect; sepal* separate or more or less united; corolla polypctalous 
or rarely wanting; stamens usually numerous; ovary superior compound; 
placenta axial. The more important families of this order arc Tiliactae, Mal- 
vaceae, Dombaceae and StereuUaeeae. The first family contains the basswood 
(Tilia umerieana) , a well known timber and ornamental tree of North America, 
used lor making boxes, lumber, excelsior, etc. T . cor dot a is also frequently 
cultivntcd under the name of Unn tree. The inner bark of this produces an 
rlastic fiber. Several species ol the genus Grewio arc used as fish poisons. 
Jute is derived from Core horns tapsularis of the East Indies and is a valuable 
fiber. The broomweed (C. siliquosus) of the West Indies furnishes a substi- 
tute for tea. The fruit of Apeiba is edible. Corkwood ( Ochrotna Layopus) 
of the family Bombaeeae is used by the fishermen of Trinidad oil their nets 
in place of cork and is one of the lightest of all woods. The monkey-bread 
tree </ Idansonia digitate) produce* valuable fiber in its bark. The silk cotton 
or kapok tree ( liriodendron onfractuosum) furnishes a soft fiber used in up- 
holstery. The seed known as "kapok" seed is used in the Celebes as food and 
in making oil cake, and according to Kcindrrs and Kobiis, is an adulterant of 
linseed. The Durio sibelhinus oi the Malayan region produces a large edible 
fruit. The family Sterenliaceae of tropical countries includes the cacao ( Theo - 
broma Cacao) which produces the well known cacao beans. Cacao is a nutrient 
food and contains the alkaloid theobromm, C.H.N.O,, a caffcin alkaloid. The 
cola nut ( Cola acuminata) of West Africa is a stimulant. The negroes of 
Rrazil used large quantities because of its stimulating properties. It is also 
used for similar purposes by the negroes of the south .and the “Cola habit" is 
increasing among the negroes of that region. It is probable that the cola is 
frequently adulterated with injurious ingredients. It is a muscle stimulani 
used by the Alpine climbers oi Europe. Fresh cola nuts do not contain caffcin, 
but a glucosidc kolanin which is converted into kolareo C',,11, JOH),. An 
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rig. 350. Ju«* PUn« (Core**/*/ A valuable libff 

plant from ihr KMC Indie*. (From American A(>icu!turi»t. ) 



oil is manufactured from Sltreulki fvelida. The Abromo j uyusta yields a line 
fiber. 

To the family Elatocarpactae of the same order belongs the Echinocarpnt 
Sif/un, a poisonous plant which contains hydrocyanic acid. Several member* 
of this family are economic plants. The ntaqui fruit is obtained from Arislo- 
Iflia Macqui, native to Chili. The seeds of Sloanea den fata are eaten like 
chestnuts. The srerfs of Muntingia arc edible. 

Malvaceae. Mallow Family 

Herbs, shrubs, or, in tropical countries, trees, with mucilaginous properties, 
lough fibrous bark and stems : leaves alternate and small ; stipules small, decid- 
uous; flowers regular and generally pericct ; sepals 5, usually more or less 
united; petals 5, hvpogynous; stamens numerous, monadelphous, several-cellcd; 
pistils several; styles united, projecting beyond the stamens above; ovary sev- 
eral celled; seeds nearly cxalbuminous ; embryo curved. A family of about 800 
species of wide distribution and of great economic importance. The cotton 
plant is the most important member of the family and comprises several species, 
the most important in the United States being Gossypium herbaeeutrt, which 
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r if. JSI. Cacao Trer < 7k,obrom* C#<**»>. I. Branch with flower* *n«l fruil. 
■. I'lower cu( throuth lon B i«>niina)ly. i Seed. 4. Fruit with a port on of pericarp re- 
moved. The hean* are well known article* of commerce. (After Wo*»idlo|. 



i* cultivated for it* fiber. The cotton fiber# are plant huirs coining from the 
need. Cotton seed is used to manufacture an oil serving in place of olive oil, 
and cotton seed meal, the latter a valuable Mock food. The refuse material is 
used as a fertilizer. The highly explosive gun cotton is made by soaking cotton 
in sulphuric and nitric acids. Other cottons are Sea Island cotton ((»’. l>arba 
dense) and tree cotton ( G . arboremn). The bark of cotton root has very active 
principles. Marsh mallow (. illheae officinalis) used in medicine as a stim- 
ulant and in confectionery, contains asparagin C 4 H,N T 0 1 H ! 0 and bossonn 

C, a H J( P 10 . 

Okra or gumbo ( Hibiscus esculentas) is extensively cultivated in the 
south and in Europe for the young mucilaginous pods which are edible. The 
//. fiailneus is used in a similar way. The fleshy red calyx of the Jamaica 
.sorrel (//. Sabdariffa) is used in making jellies and sauces; the fiber makes 
good cordage material. 

The wood of the Cuba bast < Hibiscus elatus). native to the West Indies, 
produces a timber of greenish color used in cabinet work. The lacc-likc inner 
bark is used for wrapping and » known a» lace bark. Front the fiber of II. 
liliactus a strong paper can lie made \ery cheaply. This is also used by the 
natives of the Pacific Islands in making ropes. 

Fibers are obtained from Hibiscus liliaceus, H. cannabinus. Arena lobala, 
Abidilon indie us, Sida retusa and S apnea lands. A beautiful wood is derived 
from the magar (Thespesin grandi flora) of Porto Rico, the color being red 
when fresh, black when dry. The hollyhock i Althaea rosea ) is well known in 
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cultivation, as are some species of the genus Abutilon and the poppy mallow 
( Callxrboe involucrata and C. triangulate). 

Choritia of eastern South America furnishes a soft fiber. The seeds oi 
Pachira macrocarpa indigenous to Brazil contain a valuable oil resembling that 
found in cacao; kapok oil is obtained from the seeds of Eriodendron anfractu- 
osum. Musk seed is obtained from Hibiscus abchnoschus of the East Indies 
and is used in perfumery. The Halva moschata of Europe produces a similar 
odorous product. The cheeses or dwarf mallow (J/. rotuudifolio ) is a trouble- 
some weed in gardens, waste places and barnyards. Saponin is found in the 
roots of Sida jamaicensis and Hibiscus Sabdariffa. The Sid a paniculata is used 
as an anthelmintic. The ripe capsules of Queensland hemp (Sida rhombi folia ) 
causes the death of fowls that feed on it. 




Key for Malvaceae 

Flowers involucrate. 

Flowers small; seed solitary and not covered with cotton 2 Malvastrum. 



Flowers large; seed covered with cotton 1 Gossypium. 

Flowers not involucrate 3 Abutilon. 



Gossypium L. Cotton 

Herbs, shrubs, or rarely trees from 2-10 feet high; leaves alternate, palmately 
veined, and lobed, stipulate; involucre of 3 heart-shaped Icaf-like bracts; flowers 
large, regular, white or whitish; sepals 5; petals 5; stamens numerous; anthers 
borne along the outside of the tube of the filaments ; ovaries 3-5-cclled, as many 
as the cells of the pod ; seeds numerous bearing cotton. The description of one 
species only is given below, the Sea Island cotton ( G.barbadense ), cultivated 
in Florida and along the Gulf Coast. Tree Cotton G. arbor rum is cultivated in 
the tropics. The fiber is long, silky atwl an inch or more in length. But little is 
produced, its use being restricted, it is said, to making thread for turbans for the 
priestly class. 
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Gossypium herboeeum I- Common Upland Cotton 




An annual, 3-6 feet high ; leaves with 5 short and roundish lobes ; flowers 
large, pale yellow, turning rose color; seeds covered with cotton. Prof. L. II. 
Dewey thinks that our upland cotton should be referred to G. hirsutum (G. 
herbaccum), which is a native of Mexico. 1 The crop in India, according to 
Dr. H. J. Webber is derived chiefly from G. herboeeum, and in Egypt, the crop 
is obtained chiefly from G. barbadense. In warm climates, cotton is a peren- 
nial. Cotton was cultivated long before the Christian era. It is one oi the 
most important crops of the world. Dr. Webber states that in 1792 the crop 
was 60.0TO bales; in 182U. 6,100 hales; in I860, the product increased to 4,483,311 
bales, reaching 8,547,468 bales in 1892, and in 191H, I3,tt>3.279 bales. In a single 
century, from 1804 to 1904, the crop increased from 130,000 bales, valued at $13,- 
000,014, to 13, (#3, 279 bales valued at $557,147,306. In the early history of cotton 
cultivation, the seeds were not valued at all. Growers were troubled to know 
how to get rid of them. But in 1904 the seeds alone were valued at $90,258, 
227.86, making the total value of that year’s crop, unmanufactured, $647,405,- 
534.51. 



Put. JM. Cotton {Gouypimm krrbc.fMn.*: 1. 

a plant with flowers an. I leave*; 2. a cotton boll; 3, 
•red. < St ra ‘burger, Noll. Schrnck and Schiroper.) 



Distribution. Commonly cultivated in the Southern States. 

Poisonous properties. The root is commonly used in the south and tropical 
countries to produce abortion. Dr. Johnson says : 

Cotton acts as an abortifacient. Its action apon the uterus is similar to that of ergot, 
and it is used instead of the tatter in cases of uterine inertia during parturition, and in 
amcnorrhora, dysmenorrhoea, and scanty menstruation. Whether its action upon the system 
at large he similar to that of ergot is unknown but worthy of investigation. 



• As to the botanical statue* of the different species of the genus Co*sypmm. toe following 
papers should be consulted: L- H. Dewey Cyclopeda of Agrl 2: 281; Advance article on 
cotton by Webber in an earlier part of the same work; G. Volkens. Die Nutxpflanzen logos 
Notirblatt Konigl, Hot. Garten Berlin. App. 22. No. 2. P . 60; O F. Cook. Onigm of the 
Hindi Cotton Cir. Bur. PI. Ind. 42. (This last paper pm mm of the l.tejature) ; Watt. St. 
George, The Wild and Cultivated Cotton Plants ol the World. Loaaon, tyu/. 
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Tbf (mi ikil (hr buh of cotton root Uctld be possessed of tocii Mint propertKi ft an 
interesting »wJ »uggeiii«r one. for it affords the only in* lance of specific virtue* attributed to a 
plant of the order Malttrat. It wiU be noted that it ia only tbe bark of the root that 
posse**™ throe properties, all of tbe other part* of the plant partaking of the bland character 
of the order — tbe seeds especially, which not infrequently i-n.rn tbe moil active principle* 
• f plant*, in this inatance yielding a bland oil which it largely tiled a* an adulterant of olive 
oil. Now in an order of plants of aucb strongly marked characteristics a* the Molvoetae, the 
discovery of striking properties in any individoal abeutd stimulate investigation of other re- 
lated individuals, for it may reasonably be assumed that investigation which starts with a 
rational clue will be more fruitful in retail* than if conducted entirely in a haphazard manner. 
Cotton seed is often injurious to animals. 

In Friedberger anti Frohncr’s Veterinary Pathology, Capi. Hayes writes 
as follows: 

Only young animals are usually affected. They display disorder of digestive and urinary 
apparain*: tympanites, diarrhoea (afterwards bloody), haemorrhage from tbe urinary organ., 
•Ibuminaris. strangury and paralysis of tbe bladder. Duration is variable. Autopsy reveals 
in the acute form haemorrhagic gastroenteritis, opaque swelling of the liver and kidneys, 
oedema of the lung*, dark red urine, collection of liquid in the ravitiea of tbe body. There Is 
to enlargement of the spleen. 

The liver is opaque and swollen. In chronic cases only, one finds general 
emaciation and dropsical phenomena. In dairy rows it induces garget and 
mammitis. Cotton seed nil cake contains a poisonous principle rfcut. 

The investigations Prof. M. R. Hardin of South Carolina made in 1K92 in- 
dicated the presence of meta and pyrophosphoric acid in cotton seed meal. He 
suggested that these acids are poisonous. Dr. Crawford of the U. S. Dept, of 
Agrl. has recently investigated ihe subject and concludes that the pyroprosphoric 
acid is toxic. The see.l from upland cotton is more toxic than the Sea Island. 
The toxic effect may lie increased by heating ; when the temperature risea high, 
this is due to the corversion of the nrthopbospboric arid into the p.vrn form. The 
investigations of Dr. Crawford are very important. 

Mohottrum Gray 

Herbs with entire cordate or divided leaves; flowers solitary or racemose, 
short pcdicelled; involucrair. or none; calyx 5-cleft; petals 5. notched at the 
end or entire; styles 5 or more; stigmas capitate; carpel* indchiscent or imper- 
fectly 2-valved; seed kidney shaped. About 75 specie*, natives of America and 
South Africa. 

Molvastnnt cocchtrm m (Pursh.) Gray. False Mallow 

A low hoary, perennial herb, with dense silvery stellate pubescence; lower 
leaves pedatcly 3-5 parted; flowers snail, red, in dense, short racemes, usually 
without bractlets; calyx lobes shorter than the pink-red petals: carpels 10 or 
more, indchiscent. rugose, and usually 1 -seeded 

Distribution. From South Dakota to Texas New Mexico to British Colum- 
bit. 

I’oisonous Has been suspected of licing poisonous, but there is 

no evidence to support this view’. Profs. Chcsnut and Wilcox regard the plant 
as non-poisonous. Some ranchers consider that it may he the cause of loco 
poisoning. 

Abitlilon (Totirn ) Mill. Indian Mallow 

Herbaceous or shrubby plants, or in the tropics, trees with soft, pubescent 
haves and stems: involuera! bracts roue: calyx 5-cleft: petals 5: styles 5 or 
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more; carpels 2-valved, 2-9 seeded; seeds rcniform. About 90 species in trop- 
ical or warm temperate regions. Many of the species are under cultivation. 

Abutilon Theophrasti Medic. Velvet-leaf 

A stout, strongly-scented annual, 2-4 feet high, with tough, fibrous steins; 
leaves roundish, heart-shaped, tapering to a point, velvety ; peduncles shorter tjian 
the petioles; flowers yellow; carpels 12-15, pubescent, opening at the apex; each 
valve beaked by a slender awn. 

Distribution. Common in the northern slates. Naturalized from India. 

Poisonous properties. It is reported as poisonous; the strong odor is so 
very objectionable that it is not likely that much of the plain will hr consumed 
by stock. 

PARIETALES 

Herbs, shrubs, or trees; flowers generally complete, perfect and regular 
or in some cases irregular; sepals distinct or united, imbricated or convolute; 
petals nearly always present and distinct ; stamens mostly numerous ; ovary com- 
pound superior or inferior in some; placentae mostly parietal. The order in- 
cludes a number of important families. Caricaceae contain* the pawpaw (Corico 
Papaya) the edible fruit of which is from 6-10 in. long; of yellow color and 
contains the alkaloid carpain C 14 H M NO a . acting similarly to digitalis, and u 
glucoside cariein; it also contains the enzyme papain, which resembles trypsin 
in its proteolytic action, converting animal proteins into proteoses forming pep 
tones. This docs not occur in vegetables These change* do not go on in 
acid and alkaline substances, hut act best in a neutral medium. The most active 
changes occur best when the medium is from 5.1 to 40 degrees C. A similar 
ferment occurs in the leaves of Canos qnereifolia of Argentina. Caryoeoroeeae 
includes gamboge (Gory-inio Hanbnryi ) a cathartic; the mammey apple {Mammeo 
ameruana) cultivated in the West Indies; the Calopbyllum Calaba which fur- 
nishes the Calaba balsam, the inangostcen (Garcinia Mangostana ) of the Moluc- 
cas, widely cultivated in the tropics. The Dipierocorpaceoe includes the genus 
Dipterocarpus. which furnishes resin, and shorca, furnishes Chalia resin. "Piney 
resin” is obtained from Vateria and is used as a substitute for dammar. The 
Tamaricaceae contains the ornamental Tamarix gallica, an excellent honey plant : 
the Tamarix nuinnifera from which a manna-like sugar is derived; the I'oh- 
quiera splendent of Mexico frequently cultivated and producing the ocotilla wax; 
and the Myricoria germamca. the twigs of which are used as a substitute for 
hops. Cxstacae includes the rock rose (Heliantkemum canadetisr). the pinweed 
(Leehea minor) and the Cis/vs pofymorphus furnishing laudanum. 

The fiegonioceae includes the commonly cultivated genus of Begonia with 
550 species. The Bixaceae include* Bixo Orellana which furnishes the Annatto 
used to color butter, silks, etc. In the Canellaeeae. is Cartel to alba, from which 
is obtained the Cane lla lark of commerce, often called wild cinnamon and which 
is used as a condiment in the West Indies and Florida where it is a native. 

The family Placourtiaceae of the tropics include* a number of plants like 
Gynoeardia odorata of India. Hydaocarptu venenata and the Kiggelaria afrieano 
of Ceylon, the seeds of which contain hydrocyanic acid. The cocos oil is obtained 
from Myroxylon and is used in perfumery. The Casearia escnlento of Asia and 
Australia is a purgative. The family Tunterace-jc contains a few medicinal 
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plants. A variety of Tnrnera diffuso furnishes a laxative. The Datisea conno- 
bhta of Southern Europe belongs to the family Datiseaeeae and furnishes the 
yellow coloring matter datisein user! to dye silk ; some members of tile family 
Dilleniaceae are cultivated for their beautiful flower*. The Marcgrattiaccae are 
occasionally cultivated and the Maregrovut umbellata is used in medicine; the 
family also contains the "Hitter-sick tree" Datisea glomerata which is used, ac- 
cording to Chcsnut, by the Indians of California to poison trout. 



Families of Parietales 

Calyx gamosepalous. 

Throat of the calyx with a fringed crown Paasifloraccae. 

Throat of calyx without a crown Lonsaceae. 

Calyx with sepals; sepals generally distinct and persistent. 

Flowers irregular Violaceae. 

Flowers regular. 

Trees or shrubs; leaves alternate Theaccae. 

Herbs or shrubs; leaves opposite or whorled Ifypcricareae. 



Tiieacxae. Tea Family 

Trees or shrubs with alternate simple leaves without stipules; flowers large, 
showy, regular, hypogynou*. mostly axillary; sepals 5. or rarely more, often with 
2 bracts; petals 5 or rarely more; stamens more or le«« monadelphous ; anthers 
2-cc!lcd; ovary 2-S-ccIlcd; ovules 2 or more in each cell; fruit a woody capsule; 
embryo large; endosperm scant. A small order of 160 species, mostly native 
of warm regions. The tea plant ( Camellia Thea) is native to Assam, and ex- 
tensively cultivated in Japan, China, and India. The Thea sinensis with the 
varieties t irdis and bohea furnish tea. Successful attempts at cultivation have 
also been carried on in South Carolina. The Mack and green teas conic from the 
same species. Tea is an important article of commerce in all civilised countries, 
Russia, England and the United States using large quantities. 

The active principle found in tea is raff tin or them C,H |0 N 4 O |t a feebly 
alkaline, hitter alkaloid which is a cerebral and cardiac stimulant. Then also 
contains the alkaloid cagcidin C,H„N,0; the.^hyllin C t H,N 4 0,+ II,0: Iheo- 
bromin Cjl^NjO,, which is a hitter alkaloid having a physiological action sim- 
ilar to that of tkejn. The principle alkaloid them, or raffein, as it is known, is a 
feebly basic, proximate substance, obtained from tlic lea plant, from the dried 
seeds of coffee, and from some other plants. This alkaloid has no particular 
action upon the digestive tract, unless it is used in large quantities, when it 
may cause gastro intestinal irritation. Caffcin increases the blood pressure, 
causing the heart to beat more forcibly and rapidly. It is a certain and direct 
stimulant. It produces wakefulness and restlessness and stimulates the reason- 
ing and imaginative faculties in man. In the lower animals, according to Dr. 
Winslow, it often causes "the most intense cerebral excitement ami mania 
when given in large doses, — produces restlessness, increased reflex excitability 
and convulsions in the lower animals." Dr. Winslow states further that caffein 
is a spinal and muscle poison to the frog, and tetanic convulsions occur in the ba- 
trachian similar to those produced by strychnin, but there is also muscular rigid- 
ity. The symptoms of poisoning in dogs, cats, and mammals generally, arc rest- 
lessness. occasionally vomiting in dogs, rapid breathing, primary reduction fol- 
lowed by rise in temperature, clonic or tonic convulsions, muscular weakness, ard 
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genera! paresis. Tea contains some tafonitt, but it is found especially in The* 
Sossanqua of China and Japan and a saponin like substance called assamin oc- 
curs in T. assamico ; the flowers of the former species are used to flavor tea. 
The flowers and leaves of T. Kissi are used as an insecticide. 

The Camellia (C. Hongkongensis) is a well known evergreen shrub culti- 
vated in green houses. Two east North American genera of the order arc 
Stuartia and Gordonio. 

The leaves of many plants are used as substitutes for tea. among them are: 
Cromwell (Lithospermum officinale). Willow herb ( Ppilobium angustifolium) , 
Willow (Saiix), Ash (Pro sinus sp.). European Mountain Ash ( Pyrus Aucup 
aria), Mulberry (Morns albxt and nijyra). Coffee (Coffea arabico), Camellia 
(Camellia hongkongensis), Cherry (Prunes spinosa), Rose ( Rosa cornua). 
Strawberry (Fragaria vesra and virginiamo) , Meadow Sweet ( Filipendula ulrnim 
ria), Wistaria (IP. chinensis), Hydrangea (//. Horteusia), lioxcldcr (Negundo 
ac er aides). Oak ( Quertus I. Akebia (A.quinoto), Rluel*crry tVaecinium Myrlit- 
lus). In Russia the leaves of Vuccmium and Aretostaphylos are made into tea 
In North America, in addition to plants previously names!, the leaves of labrador 
tea (ledum hli folium). New Jersey tea (Ceanothus amcricanus), Oswego lea 
(Monarda didyma) and Mexican tea (Chenopodium ambrosioidfs ) , arc fre- 
quently used. 

In South America the following are tea substitutes: Uppia pseudoihea. 

Stachytarpheta jamaicensis. Psoralea glondmloso, My ins I'gni, Symplocos Al- 
slouia, Capraria bi flora, Angraecnm fragrant, and F.ritriehium guapkaloides. 

In China Sageretia Ikeetans is used as a lea substitute, ami in Australia 
various species of Myrloceae arc used for the same purpose. 

HvpRMtCACRAg. St. John's-wiirt Family 

Herbs or shrubs or occasionally small trees with opposite entire punctate, 
dotted leaves, without stipules; flowers solitary or cymosc. paniculate, perfect 
and regular; sepals and petals 4 or 5. sepals persistent; stamens numerous, by- 
pogynous in 3 or 5 sets; ovary l-7-rellcd. ami as many styles: pod 1-celled with 
2-5 parietal placentae: seeds numerous, small; endosperm absent. About 275 
species, some cultivated for ornamental purpose*. Kalin St. John's-wort (II 
Kolmianum ) of the lake region, shrubby St. John’s-wort (H. prolificum ) 
and the great St. John’s-wort (II. A sc you) are desirable species for orna- 
mental planting. The II. perforatum and other species yield a yellow dye. The 
Vismia viridiflora of Guiana yields a resin railed American gamboge. 

Hypericum (Tourn.) L. St. John’s-wort 

Herb* or shrubs with oppn«ite punctate leaves; flowers lx>rne in cymo-c 
clusters; scpils 5; slightly unequal: petals 5. yellow: stamens numerous, distinct 
or somewhat united in sets; fruit a capsule 1 to 3-ccllcd: s.-eds numerous. 
About 200 specie*, of wide distribution. 

Hypericum perforatum L. Common St. John’s-wort 

A perennial, much branched herb, with numerous sterile shoots at the base: 
leaves sessile, oblong or linear, black, punctate dots; flowers borne in cymose 
clusters, yellow sepals shorter than the yellow and black -dotted petals ; stamens 
many in 3-5 clusters. 
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Distribution. Common in the eastern states, rare west of the Mississippi ami 
in the southern states. 

Hypericum punc latum Lam. Spotted St. John’s-Wort 

Herbaceous, perennial, 1 or more feet high; copiously marked with black, 
pellucid dots; leaves sessile, oblong or ovate-lanceolate; cymes terminal, many- 
flowered; flowers crowded; petals pale yellow, large, longer than the oblong 
sepals; styles mostly not longer than the pods. 

Distribution. In moist soil, Maine and Ontario to Minn., Florida, Kansas 
and Texas. 




Fi*. JS4. S*. John« woft {Hypericum 
per/eruinm). Flowerin' branch, fruit, 
section of fruit, part o? leal. Contain' 
an oil and an acrid reain. (From Vew 
qt*a « Trait* de Botaniqwc.) 

Hypericum Ascyeon L. Great St. John's-wort 

Large stems, from 2-5 feet high, branched, 2-4-angled; leaves oblong, partly 
clasping; petals narrowly obovate; cymes terminal, few-flowcrcd; flowers large, 
bright yellow; stamens in 5 sets; styles 5, united below; capsules ovoid, 5-cclled; 
seeds small, numerous. 

Distribution. From Vermont, Canada and Manitoba to Kansas. Illinois, 
eastward, also found in Europe and Asia. 

Poisonous properties. It is believed that, where the plant is common, it is 
poisonous. It is said to cause eruptions on cows’ udders and on the feet of 
white-haired animals. A writer in Breeders’ Gazette reports the former species 
as poisonous. Prof. Chcsnut says: 

This species and the spotted St. John's-wort (H. maiculaium, H. punciatum), were 
brought into the Department by Dr. C. \V. Bresdy. from Norwood. Md., who stated that five 
horses were poisoned in May. 18«8. by eating meadow hay which contained nearly SO per cent 
of these plants. One horse died from the effects of the poison, and two were killed to prevent 
their further suffering. 
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The oil of Hypericum it obtained from the European St. John's- wort (//. 
perjoratum) and is apparently found in the black dots of the petals and fruits. 
The retin, however, found in the plant, is acrid and slightly bitter. The physiolog- 
ical action of the St John’s-wort is : mental depression and exhaustion ; vertigo 
and confusion of the head; dilation of the pupils, and increased heart action. 




Vjoi.aotAE Violet Family 

Usually herbs or rarely shrubs or trees, caulescent or acaulescent. with al- 
ternate, simple, entire or lobed leaves with stipules; flowers mostly irregular ; 
sepals 5; corolla of 5 petals, 1 -spurred, hypogynous; stamens 5, short, fila- 
ments broad and flat, often cohering with each other around the pistil; ovary 
simple. 1 -celled, with 2 parietal placentae; fruit a capsule; seeds anatropous. 
About 300 species, of wide distribution. The best known is the pansy (Viola 
tricolor ) running into numerous varieties, native to the Old World. It is some- 
times used in skin diseases. The fragrant violet (E odorata ) is also frequently 
cultivated. Some of our native species are very handsome. Among these are 
the bird-foot violet (V. pedala), common in gravelly soils from Maine to Flor- 
ida, west to Minnesota and Iowa and the l'. pedatifida from Illinois to Kansas 
and Minnesota. Our most common eastern yellow violet is V. pubescent : the 
V. A ’uttallii, also yellow, occurs from central Kansas westward. The white 
Canadian violet ( V . canadensis) is common in the north and in the mountains. 
V. slriala is common from the New England states to Minnesota ami Missouri. 
The white-flowered violet (V. blanda) occurs in swamps. Brazilian ipecac is 
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I is. Ua l-S. Yellow violet {IW<t i). 2, Spurred 

petal*. 3 4 . I'*niy. c. t'a>lx. p. Pistil. a. Another apur. 



derived from Hybanthus Ipeeoeuonha. The sweet |iul|> of the fruit of the 
Lent tin uly cycar fa of Peru is eaten by the natives; the fruit being; about the size 
of a pencil. We shall describe only a single species characteristic of the order, 
vix„ the common pansy, which is a common weed in the South. 

Viols L. 

A caulescent or leafy-stemmed herbs; annual or perennial; flowers solitary 
or rarely 2, smaller dun the cultivated pansy; sepals 5; petals 5; unequal, the 
lower spreading at the base; stamens 5; anthers erect, united; in many of the 
species early blossoms are conspicuous, the later bring cleistogatnous 

Viola tricolor I, IleartVcasc. 

Plant usually smooth; stem angled, branched; leaves roundish, or the lower 
oval, often heart-shaped; petals variable in color or variegated, yellow, whitish, 
violet-blue, and purple. 

Distribution. Common in dry or sandy soil from New England to Kansas, 
especially southward. Also common on the Pacific Coast. 

Poisonous properties. The substance violin, an acrid, bitter principle, has 
been extracted from the above species, and also is found in some of our native 
varieties. It is a pale yellow, bitter powder. The substance violaquercilrin 
C,|II 4J Oj 4 , is a coloring matter which is found in the pansy. The emetic ef- 
fect of violets is well known and is supposed to be due to the presence of znolin. 
Dr. Millspaugh states : 

The most characteristic symptom of it* action ;* an offensive odor of the urine, like that 
of the cat. The pains caused by this drug aie of a stitching character, while its action seems 
spent almost entirely upon the skin, and the male sexual organs. On the skin it cause* burn- 
ing, stinging, and itching, followed by breaking down of the tissues into either squamous 
spots, or any grade of incrusted eruptions; the eruption pours out a thin yellow fluid. 

Dr. Schaffner states that the sweet violet is somewhat poisonous, the under- 
ground parts being emetic ami cathartic. 
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Dr. Rusby says: 

Many violet* ate noted for their ipecac proper tic*, yielding a glucoiide called violin long 
confused with the tmttin yielded by ipecac. They may be classed among the emetico-cathartics, 
and a large quantity might easily be productive of serious results to a child. 

According to Spatzier, the seeds of violet contain myrosin and a ghtcoside. 

Passieloraceae. Passion Flower . Family 

Shrubs or herlis climbing by axillary tendrils; leaves alternate, simple, gen- 
erally 3-lobed; (lowers perfect, regular, axillary; calyx tube persistent; petals 
usually 5, inserted on the throat of the calyx tube, which is fringed with a crown 
of a double or triple row of long, slender fringe; stamens 5. nionadelphous, en- 
closing the Stipe of the ovary; pistil 1; ovary with 3-5 parietal placentas; styles 
1-5; fruit a berry or capsule, usually many-seeded. 

A small family of about 300 species of warm and tropical regions. The 
common blue passion flower ( I’assiflora caeruUa) of South America is fre- 
quently cultivated. The P. edulis, native oi the West Indies, about the size of 
a hen’s egg. is eaten; the grandilla (P. quadranyularis) producing a fruit 6 
inches long, often weighs 3 pounds. The common may pop of the South (P. 
in cor Ha la) with a fruit about the size of a hen’s egg. is eaten. This species and 
flic P. lutea arc sometimes weedy. The Taesonia yields hydrocyanic acid. 

I.OASACEAK. Mentzelia Family 

Herbs with rough, often stinging hairs, leaves without stipules; flowers reg- 
ular, perfect, whitish, yellow or reddish; calyx tube adherent to the ovary, lobes 
4-5; petals 4-5, inserted on the calyx; stamens numerous; pistil 1, usually 1- 
celled, with 2 or 3 parietal placentae; fruit a capsule, 1-ccllcd with the persistent 
lobes of the calyx; endosperm scant. 

About 200 species, nearly all native to North America. The kissenia, how- 
ever, being found in Africa. Specie* of the genus liluntcnbachia {It. qrandi- 
flora) produce pretty flowers and arc cultivated in greenhouses. The Ment- 
selio qrunotnae folia. from Mexico and Texas, is also cultivated. The leaves of 
Mentzelia ornala and other species produce hooked hairs which arc often annoy- 
ing to man. 

Mentzelia ( Plunder) I,. Mcnt/clia 

Herbs with erect stems, alternate leaves with barbed hairs; flowers usually 
showy, terminal, solitary or clustered; calyx tube cylindrical or club-shaped, 
lobes persistent ; petals 5-10, regular, spreading, ialling, usually turning black in 
drying; stamens numerous, inserted on the throat of the calyx tube; styles 3, 
more or less united; capsule dehiscent at the summit, many seeded : seeds flat. 
About 50 species, American, chiefly west of the Mississippi river. 

Mentzelia ornat a Torr. ami Gray. Showy Mentzelia 

A rough herb ironi 1-2 feet high; leaves oblong-lanceolate, deeply toothed 
or pinnatifid ; flowers solitary, much larger than the lanceolate calyx lobes ; 
petals 10, yellowish-white, 2-3 inches long: capsule 1)4-2 inches long; seeds 
numerous, with narrow margin. 

Distribution. Northwestern Iowa to Dakotas to Central Kansas and Texas. 

Injurious properties. The hooked hairs of the plant cause the leaves to 
stick to sheep, clothing, etc. Prof. Goodalc of Cambridge. Mass , is quoted by 
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Dr. White, in his Dermatitis Venenata as saying: “Mcntzelia has grown in our 
garden, and has always been amazingly irritating to us all. Some species are 
even said to have stinging hairs.” The writer has had considerable experience in 
collecting these species in the West, and he has learned from experience that 
the barbed hairs are quite irritating. Dr. Halsted states that M. oligosperma 
has the same properties. This plant is frequently cultivated. 

OPUNTIALES. 

Fleshy plants, usually spiny with jointed stems ; leaves small ; flowers mostly 
solitary, regular; calyx tube adnate to the ovary with a many lobed limb; sta- 
mens numerous, inserted on the throat oi the calyx; filaments filiform; ovary 
1 -celled; ovules numerous; fruit a berry. Contains the important family CVir- 
tacrac. 




Cactaceae. Cactus Family. 

Fleshy plants, leafless or with small leaves; stems flattened, columnar or 
globular, generally abundantly spiny; flowers solitary, sessile, perfect; calyx 
tube adnate to the ovary, limb many lobed; petals numerous, imbricated in 
several rows, mostly distinct; ovary 1-celled: ovules numerous, anatropous, borne 
on several parietal placentae; fruit a 1-celled berry or a dry fruit; endosperm 
wanting or copious. 
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About 1000 species, chiefly in the regions west of the Missouri river. Many 
species occur in the arid regions of the southwest. One of the most interesting 
is the giant cactus {Cereus giganleus) of Arizona, with fluted columns SO or 
60 feet high. The common night blooming cereus (C. grondt/lorus), with white 
flowers opening at night, is well known in cultivation. The most commonly 
cultivated species is C. speciosissimus. with crimson red flowers that open dur- 
ing the day. The old man cactus (C. senilis) is cultivated Iwoausc of its lottR 
white hanging hairs. Species of the genus Hchinoeuetus, with stem of many 
ribs, are often cultivated, the most common being t.'xensis of southern Texas 
and Arizona and the /:. Ollomis oi Brazil. A very good quality of leather 
has been produced from I Visliseui and Cereus gigonteus. Species of Hamit- 

hiria with tufted stems covered with nipple- dia|>cd tulK-r.Irs, are often found 
in cultivation. The F.piphyUum tmnealum. from Brazil, with flattened, Icaf- 
like stents and flowers 2-3 inches long, ami the ChyUocaetus. native to South 
America and Mexico, are also cultivated. The large Rrnus Opuniia. of over 
150 species, is entirely American. The O. x ulgaris. Mill, naturalized in southern 
Europe. extends from southern New England west am! south; O. Nafinesquii 
extends from Michigan west; and O. polya, .wtka fi«>i> Wisconsin westward 
Several Mexican species are cultivated. The Indian pear or prickly pear (O 
h'icus-ltidicti ) of the West Indies and South America, produce* an edihlc fruii 
Extensively naturalized in North America. South Europe and Asia and as 
hedge plants. It grows on the lava slopes of Mount \ctna, converting the lava 
into soil. The cochineal plant ( S'opalea eoennellifera) a native of Mexico, is 
cultivated as the host of the cochineal insect, from which a scarlet carmine 
dye is obtained. O. Tuna. O. Ihllemi and I’ereskia also act as liosts of the 
same insect. The fleshy stem of vune Opu'itxot. after the spines are removed, 
are used as fc*mk food. The l*erries of some specie* like Opnnlia Ixtrreyi 
which belong* to the O. Fitus-hidiea group. O. Sit ipUcantha and lUliinoeereui 
strom ine us, etc., arc eaten A recent paper by llaie and Griffith described many 
details of their uses. The Mexicans call them tunas; an alcoholic drink is also 
made from the fruit. Some specie* arc used as soil binders in Texas and else- 
where. 

Injurious properties. The l»arbcd Irichomes penetrate the flesh and are difli 
cult to remove. Death of animal* has been caused by "hair balls' pltyto bezoars 
from them l>eing formed in the stomach. Dr. William Trelcase, who had occa 
sion to examine the "hair balls" produced in some Mexican animal, gives the 
following account of this phytobezoar: 

"The hair halls were a little over 3'/S inches in diameter and weighed 7'/ t 
ounces. One ball was probably 4 inches in diameter ' It was stated by the phy- 
sician who sent them to Dr. T release that 16 such halls had been taken from the 
stomach of a bull at the Hacienda de Cruzes; it appears that the chief foosl of 
cattle at this time of the- year consisted of Opontias, and that the particular 
animal in question being allowed to roam at large, sought such food as could 
be found. These phyto bezoars were brown in color, "ami in appearance some- 
what suggest felt or rubbed sole leather, and on examination prove to be com- 
posed, aside from the small nucleus at the center, of the barbed hair* with 
which the pulvini of the Platopuntias are armed. To the barbs with which these 
hairs are covered is due their power of felting together, and there is every 
indication that, starting about some small nucleus of vegetable fiber, they have 
been compacted into the dense, felty texture by the visceral movements of the 
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animal, to which, causing friction against one another, their perfectly round form 
is attributable." As is well known, the Opuntias produce spines and two kinds 
of trie homes. In the Cylindropuniios, each spine is invested by a deciduous 
sheath, "which is downwardly barbed, so that a person or animal brushing care- 
lessly against a plant is certain to remove some of the barbed sheaths." In the 
/‘latopunlias, to which the ordinary Hat-stemmed prickly (wars l>clong, the spines, 
when present, arc destitute of such a sheath. The protection to the plant is af- 
forded simply because of their rigidity and pungency. The spines have their 
origin in pulvini, and in this particular genus of cacti are coated with delicate 
flexible hairs, divided into partitions. These hairs are lightly attached to the 
epidermis of the plant, so that when the pulvinus is touched they are almost 
certain to be removed in considerable numbers. The points of the stiffer hairs 
penetrate the skin, the barbs with which they arc closely beset preventing their 
ready withdrawal. Dr. Trelease, in summing up the injurious effect of cacti, 
says : 

It is a frequent practice in Teui to cut the branches of cacti which arc fed to stock into 
half inch lengths. In this way, every one of the obliquely set longer spines of Ot'unlia /Ingtl 
wanni (and of some other specie* which are to uacd) i* almost certain to lie cut off, ao that the 
danger from the spines ii removed. Thi» treatment, however, dors not deatroy the barbed 
hair* of the pulvini, of which the bcioar* under consideration are composed. It U alao the 
practice, in aomc place*, to roast the fragments a% a meant of completely removing the spines 
and bat bed hair*, but thia ia obiectcd to by tome feeder*, because the roaating ha a been at 
aerted to add to the laxative properties of the cactus. Where *omr tuch treatment hat not 
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been resorted to, injury to the animals not infrequently results; and in the bulletin referred to, 
Dr. Vascy gives a number of instances in which cattle have died from an accumulation of 
spines in the mouth and stomach, an effect somewhat comparable with that caused by the awn* 
of Hordcum when cattle feed upon these. 

The eating of the fruit of some species of Opuntia produces diarrhoea. 

Under the name of Pellate { A nha Ionium sp.). the Indians of the Rio Grande 
Valley of Mexico have for ages used the tops of this plant which they commonly 
call "mescal button" or “mescal bean " The use has extended to Indians in 
Oklahoma and Indian Territory and. it is said, to the Tama Indians of Iowa. 
The Kiowa Indians use 14-15 grams (4-5 buttons) to produce the peculiar sen- 
sations. The so-called mescal beans are 1-1 J/S inches long and about % inch in 
diameter, brittle when dry. but soft when moistened. They have a bitter, dis- 
agreeable taste. Prentiss and Morgan were the first to call attention to the 
character of the drug dried from Anhaloninm. During intoxication, the pupils 
become dilated, there is muscular relaxation, the pulse is somewhat slower, there 
is loss of sense of time, partial anaesthesia, weakened heart action; in some 
nausea and vomiting, and wakefulness. In man the influence has been described 
as causing an incessant flow of visions of infinite beauty, grandness, and variety 
of color and form. Intoxication closely resembles that produced by Cannabis 
indiro. Dr. Lewin found that an aqueous extract given to lower animals pro- 
duced convulsions causing death by respiratory failure. 

The A. Leuinii contains the alkaloid anhalonin C |0 H tt NO t . mcscalin C n 
H ir NO a and onholonidin C..ll 1% NO,. The A. fissuratum contains pellotin. 
Although this substance, according to some authors, is inactive, it has been 
used as a calmative on insane patients and in many cases causes sleep to come 
on. The codin found in some species is a cardiac stimulant. It appears also 
that in addition to the above species the same or allied substances occur in A 
prismalicum, A. H’illiomisii and A. Joardanianuui. 

Anholonium is closely related to the genus Codut It l*ears a dense pcnicil- 
ate tuft of long soft hairs which persist above the apical region of the plant 
as matted wool. 

According to several recent investigators, especially Kantcr and Heyl, alka- 
loids seem to be widely present in the family Codaeeae. Pedenin is found in a 
species of Ct'eus; pitocerein C jr H 4 ,N,O f . occur' in PUocereus Sargcntianus ; 
the alkaloid pellotin C 1| H. a NN(OCH 31 )OII. is found in species of Anhalon- 
iunt ; and Lophophorin occurs in Anhaloninm Lewinii and allied species. The 
alkaloidal substances appear to the extent of 1.1 per cent in dried material. A. 
Lewinii is a cardiac and respiratory stimulant. Saponin also is found in several 
species of the family among them in Cerent gummotus. Quite a number of 
other species of the family arc used in medicine. The night-blooming cereus 
{Cerent grandiflorus ) contains a glucosidc which acts much like Digitalis. The 
Opuutia Kanxnnskiana contains an astri»*gent principle. Several species such as 
R/iipsalis and Opuntio have anthelmintic properties. 

MYRTIFLORAE. 

Mostly shrubs or trees. Leaves simple; flowers incomplete; calyx inferior, 
4-5 lobed or entire; corolla usually wanting; stamen* twice as many as the calyx 
lobes or fewer; ovary 1-cellcd: ovule 1. 

Species of the genus Cnphea of the family Lylhraccac arc cultivated in the 
South as border plants; the cape myrtle ( Lagers troemia indica ) of the East 
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Indies of the same family, 6 a handsome ornamental shrub, the seeds of which 
contain a narcotic principle; Henna ( I^itctonu inermis) yields a yellow dye 
which is used in Egypt and Arabia as a cosmetic for the hands. 

Tannin occurs in the root of Ly thrum Soheoria. Cuphea viscosa of Mexico 
contains a substance similar in action to Digitalis. The fresh leaves of Am- 
tnannia baccifera oi India contain a vesicating substance. 

The family Lecylhidaceae contains the well known Brazil or Para nut 
( BertholUtia excels*, and B. uobiSs), the Sapucaya-nm from the monkey-pot 
tree (Lecyihis allaria) and other specie*. 

Narcotic and poisonous principles occur in the fruit of Plant home ta/ida, 
native to the Molucca Islands, and in the seeds of some species of Lecythis. 
The roots and fruits of Chinese and Japanese »pccics of Horringtonia are used 
as fish poisons. The family Punicaceae contains the pomegranate (Pnnitti 
granatum) from the orient, cultivated in green houses in the North and out of 
doors in California and the South for its acid fruit, which is about the size of a 
small apple. The bark is used as a vermifuge and is an active irritant, its 
medicinal properties being due to a number of alkaloids present, of which four 




Pi*. 359. Clove Tree (Eurrnu eary^ftytUta). A 
native oi the Molucca Isle*. (After Fa*uet.) 





Pi*. 360. Bratil Nut 
(BenkolUttia rrcrha). 

<W. S. Dudgeon.) 



have been isolated. The Mangrove (Rhisophora Mangle) belongs to the family 
Rhisophoraceae. Its wood is used in boat building. The Indian Almond {Ter- 
minalia Calappa) through its bark and leaves furnishes a black dye. The family 
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Myriaceae contains the guava ( Psidium Gna/ova). a most delicious fruit from 
which is made a jelly that is considered a great delicacy; the hay-berry (Amomis 
mryophyllata), from the dried leaves of which, when placed in water, an es- 
sential oil may be distilled which is used in the medication of rum : rose apple 
( Jambosit malaccensis ) which yields an edible fruit and furnishes a material 
suitable for baskets, hoops, sugar casks, etc.; Jambuse berries (Jambosa vulgaris ) 
cultivated in the tropics; the spices, piment or allspice. (Pimento officinalis) and 
doves, (Eugenia caryophyllota ) from the Moluccas, common articles of com- 
merce. Cloves contain an essential oil which is an excellent antiseptic and con- 
tains caryophyllin, C^H^O, and eugeuin, C^H^O.. Cajaput. (Melaleuca leu- 
codnidron) is an excellent stimulant containing eajaputot. C, 0 H ir H..O. 




Fig. 361. BnfTaio Berry (Skephertt:a argrefra). Fruit utr-1 for jetlie*. 
etc. (From American Agrieoltmirt-) 
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The oil of Myrcia is obtained from the leaves of Pimento acris of the West 
Indies and contains eugenol and ckavicoL The volatile oil of Cheken {Eugenia 
Cheque u) contains eineol. piueue. a volatile alkaloid, and a glueoside. The 
leaves of Myrtle < Myrttu communis) yield a substance used in perfumery. 
The Eucalypti, natives to Australia, are important timber plants, producing 
valuable wood for interior finishing, furniture, parts of vehicles, etc. A few 
species are extensively cultivated in California, of which Eucalyptus globulus 
is one of the moat frequently seen. The oil of eucalyptus and eucalypto! are 
used in medicine, and have valuable antiseptic properties. The E. rostrata pro- 
duces Kino. The family Combrelaceae contains many plants rich in tannin like 
the bark of Termiuolia Catappn of Asia. The fruit of Myrabalons (7*. Chcbula ) 
is rich in tannin. The T. fagifolim of Brazil has cathartic properties. Some 
of the plants of this family are used in arrow poisons. Several plants of the 
family Alehstomaceae produce edible fruits; some of them like Tococa guiau- 
ensis yield a black dye. The only indigenous genus in the Northern States is 
Khexia. The family Tropaceac contains the edible Chinese water nut or water 
chestnut {Trapa natans) naturalized in New England and New York. The 
family Halorrhagidaceae contains several water plants of common occurrence 
like the water milfoil ( Myriophyllum spUalum), the mare's-tail {llip puns vul- 
garis) ami the mermaid-weed {1‘roserpinaca palustris). 

Shrubs. 

Kky to Famiuks or MvanrLoRAc 

Leaves green; seeds pendulous Thymelacaceae 

Leaves silvery, scurfy; seed erect Elaeagnaceae 

Herbs or rarely shrubs; calyx tube almost wholly adnatc Onagraceae 

Elacackackac Oleaster Family. 

Shrubs or small trees; leaves silvery, scurfy; flowers perfect or dioecious; 
calyx regular, simple, colored ; calyx tube becoming pulpy and berry-like in frtiit, 
strictly enclosing the achenc; seed erect, ascending. A small order of 20 




Fig. 362. So Buckthorn 
(Hipfef-kae rhemnoidf!). Pro- 
duce* a herry. (After Fitch.) 
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species and 3 genera. The buffalo berry is well known. The Shtpherdia ar- 
gent ta is a thorny shrub from 5-18 feet high, from Western Iowa and west- 
ward, the acid fruit of which was much used in early days for jams, jellies 
and pies. The Russian oleaster or wild olive (FJeagnus ongustifolia) , a well 
known ornamental shrub, adapted especially to the North West, is hardy and 
handsome. It has spiny branches which bear fragrant flowers. The wood is 
durable and makes an excellent post. The Goumi (E. multiflora ) of Japan, pro- 
duces edible fruit. The E. hortensis formerly included two species, the E. 
ongustifolia and E. oritulaEt. Prof. Hansen has introduced the edible form 
of the shrub into the Northwest. The Arabs dry the berries and make a kind 
of cake. The Hippophae rhamnoides, an ornamental plant from Europe, is 
known under the name of sea buckthorn. It is commonly used for lish sauce 
in Russia. The plant is hardy in South Dakota. Prof. Hansen says that the 
berries of the tree contain a narcotic poison which is eliminated by boiling. 




Fi*. 363. Goumi tl-iarcinus mttlliflotv). 
Cultivated for it* edible fruit. (From Am- 
erican Agriculturist. ) 
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Thymklaeackaf.. Mezereum Family. 

Shrubs or small trees with acrid, tough, fibrous hark, simple opposite entire 
leaves ; flowers in spikes or umbels, regular; calyx petal-like, tube, urn-shaped; 
petals present or absent ; stamens twice as many as the lobes of the calyx, and 
home on it; ovary free. 1 -celled and 1 -ovuled: fruit a berry-like drupe; embryo 
straight; endosperm scanty or none. 

About 400 species of wide distribution, most largely represented in Australia 
and South Africa. The leatherwood or moosewood (Dirca paluslris) with a 
tough fibrous bark, is used by the Indians for thongs The Mezercum (Daphne 
Mezereum) with fragrant flowers and bright red berries, of Europe, naturalized 
from Europe in New England, and the handsome D. Cneorum, with rosepink 
(lowers, are cultivated. The berries and leaves of the Mezereum cause blister 
nig; it is an acrid poison. Hark paper ( D . eaunabina) native of the Himalayas 
so Japan, produces a tough bark which is made into paper. Lace-bark (Logettt i 
lint e aria) of Jamaica, with bark that separates into layers, was formerly used 
for veils, bonnets, etc. The bark of IVikslroemia tiridi flora, of the Polynesian 
Islands, is used for making fishing nets, ropes, etc. The bark of Funifera utilis 
of Rrazil, causes vesication like that produced by the Dir, a paluslris. Several 
exotic plants of the family are poisonous like the Pimelia triclwstachya of 
Australia. The fruit and leaves of Cnidus ear inn hi arc emetic. 

Daphne. L Laurel 

Shrubs, with alternate leaves, and small purple, pink, or white flowers in 
fascicles, heads or racemes; perianth tubular, with 4 spreading lobes; stamens 
8, attached to the calyx lube; filaments very short; disk none; ovary sessile; 
stigma large: calyx deciduous or persistent. About 40 species, narive of Europe 
and Asia. 

Daphne Meter earn. L Spurge Laurel. Lady Laurel. 

A small shrub with young twigs somewhat pubescent; leaves thin, oblong- 
lanceolate, or oblanceolatc. pctioled: flowers in sessile fascicles, very fragrant; 
perianth tube pubescent, rose-purple ; drupe red 

Distribution. Escaped from cultivation from Quebec to New York, native 
to Europe and Asia; frequently cultivated as an ornamental plant. 

Poisonous properties , Some of the European species, like Daphne Cneorum 
contain acrid poisons. The plant produces blisters. The hark is used internally 
and in the form of an ointment. According to Loudon, in Erancc the bark is 
applied to the skin for the purposes of a “perpetual blister." The bark, when 
fresh or when soaked in water, reddens the skin, when applied to it. and at 
length occasions vesicles followed by ulcer*. OestcrJein remarked that all parts 
of the plant produced, on contact, irritation and inflammation. Schimpfky men- 
tions this among the twenty-six important poisonous plants of Europe and 
state* that the bark and berries arc most poisonous and that the pleasant odor 
of the flowers produce* headache, for which reason, therefore, they should not 
be placed in a living room. Linnaeus seems to have recorded vases of poison- 
ing from this plant. Daphne contains the glucoside daphnin. C„ n H, 4 0 JBl bitter 
and astringent, an acrid resin mezerein. daphnetin (C # H B 0 4 )H.O, also with an 
astringent taste, coccognin C^lljjO,. and the glucoside aesculin, C,.!! ,„(),+ 
11,0. Friedberger aud Erohner state that animals poisoned by the Daphne 
have stomatitis, slavering, colic and a feeble pulse. In Europe the fruit is 
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sometimes used as a substitute for pepper, in some cases with fatal results. 
Blyth says : "There are a few cases of poisoning on record, and they have been 
mostly from the berries. Thus, Linne has recorded an instance in which a 
little girl died after eating twelve berries. The symptoms observed in the 
recorded cases have been burning in the mouth, gastro-enteritis, vomiting( giddi 
ness, narcosis, and convulsions, ending in death. The lethal dose for a horse 
is about 30 grins, of powdered bark; for a dog. the oesophagus being tied, 12 
gms.; but smaller doses of the fresh leaves may be deadly." 




Ki*. 36 4 Mr jrrnun (l/afUut 
,\t tBfTfum I . An •ciid ponoH. 
f After Pitch) 



Pitta. L 

A small shrub with tough, fibrous bark; short |>etiolcd leaves; flowers yel- 
lowish, in peduuclcd fascicles of 2-4 scaly buds at the nodes oi twigs of the 
preceding season: stamens 8, borne on the calyx, the alternate ones longer; 
filaments very slender; perianth bellshaped, or funnclform; disk obsolete; ovary 
nearly sessile: drupe red. oval, oblong. 2 species known, 1 in Eastern North 
America, and I in California 

Dir to paluslris. L. Leather-wood. 

A shrub with yellowish green twigs; leaves obtuse; bud scales 3 or 4, oval, 
with brown hairs, deciduous; style longer than the stamens. 

Distribution. In woods ami thickets, Eastern Canada to Minnesota, Central 
Iowa to Missouri and Florida. 

Poisonous properties. The bark is acrid, like that oi the Daphne; all parts 
of the plant having a nauseous, acrid taste. The principle, however, is unknown. 
The fresh bark applied to the skin causes redness and vesication, the sores 
thus produced being quite difficult to heal. 

Okagrackac. Evening Primrose Family. 

Herbs or rarely shrubs, with alternate or opposite leaves, generally without 
stipules, or stipules glandular; calyx adnatc to the 2-4-cellcd ovary; prtals 2-4; 
stamens as many as the petals or twice as many ; ovule* numerous. About 300 
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species. A few of the plants are medicinal. The great willow herb ( Epilobium 
angustifolium ) is occasionally used in medicine. The hairs of the seeds of 
some species are used in the Arctics as lamp wicks. Many species of the family 
arc used for ornamental purposes, especially some of the western species of the 
genus, Oenothera, the Clarkia elegant of the gardens and the greenhouse 
Fuchsia. The genus Oenothera with many species, some southwestern and 
some western, contains very pretty plants. 




Pi*. J6S. Leather-wood (Dirca fahutris). Thia plan! u 
well known in northern wood*, especially on the hanka of 
Stream*: occaaiopHly found on hi*h land The hark ia very 
tough and regard* I a* poisonous. (Charlotte M. King.) 

Gaura, L. Gaura. 

Annual, biennial, or perennial herbs with alternate sessile leaves; flowers 
white, pink or red in spikes or racemes: calyx tube narrow, prolonged beyond 
the ovary, the limb usually 4-lobed, reflexed; petals clawed, unequal; stamens 
usually 8, with a small scale before the filament, frequently declined; ovary 
4-celled ; styles declined: fruit hard and nut-like, 3 to 4-ribbed and angled. 
About 18 species. 

Gaura biennis. L Gaura. 

An erect, soft, hairy or downy annual or biennial ; leaves lanceolate or 
oblong-lanceolate, denticulate; flowers in slender spikes, white, turning pink; 
fruit oval or oblong acute at each end. 4-rtbbcd. 
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Distribution. From Ontario to Georgia. Arkansas and Nebraska and Min- 
nesota. 




Fi*. MA Willow-berk Ulf% 
t ‘btum OfwmVriii.w). Orc«- 
•bn»llr uo*4 in m'difiiif. (After 

Filch > 

Cr on 'ii forti flora, Doug). 

A hairy, branching, soft pubescent annual front 2-5 feet high; leaves lance- 
olate or ovate lanceolate, acute or acuminate, sessile, repand, denticulate, cov- 
ered with long soft hairs; the pinkish flowers about l / inch long, borne in long 
flexuose spikes 2-3 feet long; fruit contracted at the base, obtusely 4-angled, 
glabrous. 

Distribution. Common in dry soil from South Dakota to Missouri, Louisi- 
ana, the Rocky Mountain region and New Mexico and Mexico. A common weed 
along irrigation ditches. 

Gaura coccinea. Pursh. Scarlet Gaura. 

An erect or ascending, much branched, smooth or canescent herb; leaves 
lanceolate, linear-oblong, repand or entire: flowers red. turning scarlet; fruit 
canescent, terete below, ami narrowed above. 

Distribution. From Western Minnesota, Iowa, Nebraska, and Texas to 
Utah, Arizona, and Mexico. 

Poisonous properties. The Gauras. or at least one species, the Gaura 
coccinea, have been suspected of being poisonous to live stock in the West. 
This is an excellent honey plant. 

UMBELLALES 

Herbs, shrubs or trees: flowers nearly always with petals; divisions of the 
calyx and petals usually 5; stamens 4 or 5; ovary compound inferior, adnate 
to the calyx ; epigynous ovule 1 in each cavity. 
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Families or L’mrellales 



Fruit a drupe or berry. 

Flowers umbellate; stamens 5 Araliaceac 

Flowers not umbellate; stamens 4 Cornaceae 

Fruit dry splitting into 2 mericarps Umbcllifcrae 



Arauaceae Gingseng Family. 

Herbs, shrubs or rarely trees; leaves alternate or whorled; flowers in um- 
bels, heads or panicles; calyx tube adherent to the ovary; usually 5 petals in- 
serted on the calyx ; stamens as many as the petals, inserted on the disk ; ovary 
I or more celled. I ovule in each cell; fruit a several -celled drupe. 

About 50 genera and 450 species, of wide distribution. Genera common to 
eastern North America. China and Japan. Some of the species are occasionally 
cultivated for ornamental purposes. One of the best known of these is the 
Hercules Club (J-alsia horrida), native from Florida west to Missouri and 
Texas, and the common European ivy ( l/edera Helix) well known in cultiva- 
tion. 

Few of the Arali.tceae have injurious properties, however, the prickly spines 
of I'alsia horrida of the Pacific Coast, arc quite irritating. 

Several species of the genus Aralia ami Panax are used in medicine. The 
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most important of these is the Ginseng, (Patter quinquc folium), which is native 
from eastern Canada to Alabama and in woods from Kentucky to Iowa, Mis- 
souri, Nebraska and Minnesota. This species is now widely cultivated, large 
quantities of Ginseng being exported to China, where the roots are in great 
demand. The Chinese Gingscng is P. ginseng. Several other species arc 
used in medicine, among them the Spikenard ( Aralia racemosa), and Wild 
Sarsaparilla {Aralia nudicaulis) . These plants arc not officinal, but they are 
quite commonly used. They have aromatic and stimulating properties. Barring- 
tonin, C„H 15 0 T (0H) a , is found in Barringtonia, a Japanese Aralia, Panax, 
and other genera. Arah’m occurs in the roots of Fatsia horrida. The terpene, 
aralien, C, 5 H #V occurs in Aralia nudicaulis. Some members of this order are 
occasionally weedy, especially the Sarsaparilla. Rice paper is made from 
Tetrapanax papyrifera, native to Formosa. It is a small tree about 10 feet high. 
The tree is cut into to obtain the pith, which is divided into thin slices and the 
paper cut with a sharp knife. 



UMBKJ.i.ir£*AF Carrot Family. 

Herbs with alternate compound or sometimes simple leaves, petioles often 
dilated at the base, rarely with stipules; dowers 1 , small, in compound or simple 
umbels or heads, frequently polygamous; calyx tube adnate to the ovary, limb 
obsolete or 5-toothed; petals 5. inserted on the margin of calyx; stamens 5. 
inserted on the disk; pistils with 2 styles; fmit dry. composed of 2 carpels; 
generally spreading from each other at maturity. 

About 1600 species of wide distribution in tropical and temperate regions. 
A number of the plants of the family are of economic importance, among them 
thc'tarrOT / < Daucus Corota). naiive to Europe, cultivated before the Christian 
F.ra. The thickened roots of the carrot are important as food for man nnd 




Fig. 368. Turnip rooted Celery or Celeriac 
(Apium gr*;<folens). (W. S. Dudgeon.) 
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domestic animals, parsley. (Carnot Petroselinum^=Petroselinum hor tense), 
native to the Mediterranean regions of Europe and Asia Minor, is used for 
garnishing. CeleTy^(.4p/i«»i graveolens) is indigenous to Great Britain and 
other European countries, and is found growing in low lands. There arc two 
types, the turnip rooted, cooked and eaten as a salad, and the blanched leaf 
stalks. Celery was known to the ancient Greeks and Romans. It is said that 
in a wild state the plant is somewhat poisonous. Sonic people are known to be 
sensitive to the cultivated plant. Dill} (Anelhum graveolens), containing dill oil 
and caraway ] (Carum Carri). weTF 'Known to the ancients. The essential oil of 
caraway is obtained from the seed, which is used in Europe to flavor bread and 
meals and contains corvoi C |0 H, # 0. Dill (Peneedanum graveolens) is 
commonly used in flavoring pickles and salads. Cummin seeds from Cuminum 
Sativum resemble those of caraway in odor and taste. 

Many members of the order have medicinal properties. Among the more 
important of these are the Indian pennywort ( Centella asialica), and poison hem- 
lock (Contain macula turn). which contains the alkaloid coutin, which is deadly 
poisonous. The caraway "seeds." fennel "seeds" ( Foeniculum vulgar e). the 
latter indigenous to the Caspian Sea regions, ami yielding anelhol . also contain 
fenehone. trigonellin and eholin. 

The anise seeds ( Pimpinella Anisnm), containing the oil of anise, arc used 
in confectionery. Asafoetida ( Ferula X art hex) native to Thibet and western 
Asia, obtained from the milky juice of this plant, is used in medicine, and by 
the Persians as a condiment The button snake root (Eryngium yuccae folium), 
the cow parsnip (Heraelenm lanatuut), and the water hemlock (Cieuia macu- 
lata), arc common plants in the northern states. The leaves and roots of the 
fennel ( Foeniculum vulgar e), used in southern Europe as table vegetables, and 
in Germany to flavor bread and cakes, contain phellandrcne C„H l4 and thov- 
icol ; lovage (Levistinm officinale) is found in salt marshes along tile Atlantic 
const from Labrador to Connecticut and in Europe. The .* Inacacia xanthor- 
rhiso of Peru is much used in the Andes region. The same species, known in 
Venezuela as Arracacha and introduced into Porto Rico, is said by Fairchild 
to be one of the most important of food plants to the peon The roots are 
large and fusiform. The roots of sea holly ( Eryngium maritimnm) when cand 
icd. boiled or roasted resemble chestnuts in taste. Gum Galhanum is derived 
from Ferula galbaniffna. and was used by the ancients for incense and per- 
fumery. It coqi^ins cadinene and d-fmene. This is referred to nt Exodus 
25:10. [Coriander, (Conundrum sativum) contains coriandro! C tn H,,0. Musk 
root or Suriibul ( Ferula Snmbul) contains umhcllif crone C 0 H a O, anti angelic 
odd C 8 H„0 2 used as an antispasmodic. The plant occurs in Asia. Sweet 
Cicely ( Osmorhisa longistylis) yields an oil similar to anise and contains 
anelhol. In the l/mbelliferae the substance feucedonc C 1J H 11 O t , occurs in the 
root* of I m pc rat or id Ostruthium. and Peucedaunm officinale; alhamantin C ?| 
H J# O t . is found in Peucedanum Oreoselinum: laser fitin, C„H n O,. is from 
roots of Laser f ilium latifolium . f>imfineUin is obtained from the rools of 
Pimpinella Saxifraga. Oenanlhe crocala contains oenantholoxin somewhat sim- 
ilar to cicutoxin; thymol is found in the fruit of a great many of the Umbelli- 
ferae; cumin oil is secreted from the fruits of Cnmimun Cyminum and other 
plants of this order, and contains cymene; anise seed or anise fruit contains 
anise oil which resembles that found in star anise; the Oenanlhe Phellandrium 





Hi*. J69. Coriander iCoruindrwHt MfiniM). Flowering item. (After FagUit) 



contains phellandre ne; a native lovage. Ugusticum ianadfnsc, is used to flavor 
tobacco. 

This family contains a large number of plants with active principles, some 
of which are entirely harmless, but others must be considered among the deadly 
poisons. The water drop-wort ( Ocnonthe crocata), with its parsnip-like roots, 
and the O. Phellandrium, poisonous European plants, are Umbellifcroe. Fricd- 
berger and Frohner state that the former causes stomatitis ami paralysis, Blyth 
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states that the chemistry of the plant has not yet been worked out, but that all 
parts are poisonous, the root especially deadly. Lehmann states, however, 
that the first species is not as poisonous as was formerly supposed ; sheep and 
hogs eat it, although it is poisonous to horses. In the latter it is said to produce 
paralysis of the hind legs. Berula erecta of Europe and North America is poison- 
ous, especially the root. It is a smooth aquatic perennial, with compound simple 
pinnate leaves; leaflets linear oblong, serrate to cut-toothed; flowers white, and 
fruit globose. 

In Australia according to Maiden the Apium leptophyllum when grown in 
•lamp soils is poisonous. The wild parsnip of that country is one of the most 
poisonous plants of Australia, no antidote to it being known. The Chaerophyl- 
ium temulum of Europe causes colic and stupor. The parsley is not ordinarily 
considered poisonous but is said to lie injurious to birds. The gum resin fltn- 
MOHiac found on the stein of Dorema Ammoniaeum is acrid. The resin re- 
sults from the sting of an insect. The genus Ferula from which Asafoetida is 
derived causes haematnria and bleeding at the nose. 




a J7». Creeping Wlltti- 
> (Bf mU tree •«). Very 
poi*onou». ( Atier Fitch.) 



a J7». Creeping WhU: 

> (Bfula trteto). Very 
poi*onou». (After Fitch.) 

Genera of V mb tUi ferae 

Flowers yellow 7 Paatinaca. 

Flowers white or greenish. 

Fruit bristly, winged 9 Daucua. 

Fruit, not bristly, winged. 

Fruit winged, dorsally flattened. 

Flowers greenish 5 Angelica. 

Flowers white. 



Leaves pinnate or temate, clustered, tuberous roots. .6 Oxypolis. 

Leaves temately-compound. root not tuberous 8 Heracleuni. 

Fruit wingless flattened dorsally or laterally 4 Aethusa. 

Fruit ovoid or oval. 

Flowers white. 

Biennial plant I Conium 

Perennial, roots usually fascicled. 
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Oil tubes solitary 2 Cicuta 

Oil tubes 1-3 3 Siura 



Conium L. Hemlock 

.Smooth biennial herbs with spotted stems and pinnately compound leaves; 
•lowers small, white, in compound umbels; calyx teeth obsolete; petals small, 
obcordate or entire ; fruit glabrous, somewhat flattened laterally ; carpels wavy- 
ribbed; oil tubes none, two species, one in Europe and Asia, the other African, 
deadly poisonous. Plant well known to the ancients. 

CttMtum moculatum. I.. 

An erect, branching, smooth herb, with spotted stem and pinnately decom- 
pound leaves; flowers small, white, in compound umbels; calyx teeth obsolete. 
I trials white ; fruit smooth, ovate, flattened, with prominent wavy ribs ; oil tubes 
absent. 

Distribution. In waste places. Canada to Indiana. California. Utah and 
Mexico. Native to Europe 

Poisonous properties. The plant is very poisonous. It was used by the 
ancients to poison criminals condemned to death, and it is said that Socrates 
was poisoned by it. The plant is avoided by Mock because of its strong odor, 
but the dried plants are not so poisonous. The alkaloid coniin C B II, T N is de_ 
rived from it. Cousin is volatile in vapor of alcohol or watei*. anfT Somewhat 
volatile at ordinary temperatures. It has an alkaline reaction ami burning tnstc 
and causes dilation of the pupil. Two other principal alkaloids occur, namely: 
conicein C,H 1# N said to he IS times more poisonous than coniin; conydrin 
C|H lf NO, pseudoconydrin C,H,,NO and methylaconiin C.H lt N occur in 
small amounts. The percent of coniin in fresh leaves i« 0.005; the ripe seed 
contains 0.7 percent. 

Mr. Chesnut says: Recent cases of poisoning have arisen accidentally from 
eating the seed for that ol anise, the leaves for parsley, or the roots for par- 
snips; also from blowing whistles made from the hollow stems. It has recently 
been shown that some of the anise seed in both foreign and domestic markets 
is contaminated with hemlock seeds, hut it is rot known whether serious con- 
sequences have resulted therefrom. 

Symptoms. The symptoms in man arc due to a general and gradual weak- 
ening of muscular power. The power of sight is often lost, but the mind usual- 
ly remains clear until death ensues, as it soon iloes from the gradual paralysis 
of the lungs. The poisoning differs from that of the Water Hemlock < Cicuta 
tnaculala) in the absence of convulsions. Many domestic animals have been 
killed by eating the plant, the prominent symptoms described for cows being 
the loss of appetite, salivation, bloating, much bodily pain, loss of muscular 
power and rapid, feeble pulse. 

This plant, though called hemlock, should not he confused with the hemlock 
tree, which belongs to the family Coni ferae. It paralyses the ends of the motor 
nerves, then trunks and lastly the motor center itself. Respiration is quickened 
and pupils contracted. The fatal dose according to Blyth is 2.3 grains. 

2. Cicuta L. Water- Hemlock. 

Tall, smooth, erect perennial herbs with pinnate or pinnately compound 
leaves and serrate leaflets; umbels terminal; flowers white; calyx teeth acute; 
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fruit ovate or oblong with solitary conspicuous oil tubes; corky ribs, the lateral 
ones strong; marsh herbs. Eight species, of north temperate regions. The 
European C. virosa is deadly poisonous. Hundreds of people have been poisoned 
in Europe. It acts much like our native cowbane, the symptoms being violent 
gastro-enteritis, dizziness, trembling, suggestive of hydrophobia, prostration, par- 
alysis and convulsions. 

Cumta macula ta L. Cowbane 

A smooth marsh perennial from 2-5 feet tall, and with fasicled fusiform 
roots ; leaves pinnatcly compound 2 or 3 times pinnate, long petioled ; the coarsely 
serrate leaflets lanceolate to oblong lanceolate; stalks of the umbcllets numerous 
and unequal; flowers white, fruit broadly ovate to oval, small, about \'A inches 
long. 

Distribution. Grows in marshes ami low grounds in the Dakotas, Nebraska, 
the Rocky Mountain region of Colorado. Wyoming and Montana to the Uintahs, 
east of New Brunswick and Florida. 

Poisonous properties. The European C. virosa contains coniin C # H |T N 
found also in Conium ma.ulannn, and the bitter principle cicutoxin, an amor- 
phous, resinous substance with a disagreeable taste. The poison resides in the 
root, stem, and leaves, but more particularly in the root. It seems to occur in 
an oily aromatic fluid. 




Fig. J71. Water Hemlock iCiculo »:ocvle!a>. 
showing section of spindle-shaped roots and lower 
item, the leave*, dowers, and fruit, one-half nat- 
ural sixe: also fruit and cross section of teed, en- 
larged five times. A very poisonous plant. (U. S. 
Dept. Agr.) 
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The resinous cicutoxin, according to Boehm, is an uncrystallizablc bitter 
body. The fatal dose, according to Chesnut. is 50 milligrams for each kilogram 
of body weight when administered through the mouth and 7 milligrams when 
injected hypodermically. 




Fiar. J7 2. Kuropean Water Hemlock (Ctcwm Mr 
wn). A poisonous plant containing euuloiim. (From 
Vtunt’i Trait# dr Itotanique). 



Mr. Chesnut says: 

In true chemical nature U not definitely known. but it is protublc that it contain* the 
alkaloid ronii*. and the bitter principle Milwia, the latter of which i* characteiiatic of the 
Kuropean water hemlock (CitMla tv«»). Bock are powerful potions, bnt the latter ia the 
more violent and produces moat of the symptoms characteristic of the plant. The American 
water-hemlock is one of the most poisonous plant* native to the United States. Its victims 
include both men and animal*. TV underground psrt* are the most poisonous, and are es- 
pecially dangerous, because they are often washed or froren out of the soil and thus exposed 
to view. 

There arc t|uitc a number of cases of human poisoning on record in Wis- 
consin. Iowa, anti Minnesota Stock is also poisoned. People who arc poisoned 
generally mistake the roots for parsnips. In Iowa it is often called wild par- 
snip. The roots of this plant are fascicled and never conical as in the true 
parsnip. During one season five children were poisoned in the state of Iowa, 
three dying, from eating the roots. Several cases of stock poisoning have 
occurred in Iowa and are referred to by the writer. The following interesting 
experience is related by Mr. J. A. Minteer, who says: 

I have iust had a strange experience with my rattle, having lost a four year oM cow and 
a yearling calf. I think that they were poisoned on woe kind of weed root found in the 
slough. I locate it on a spi* where a hay stack stood about two year* ago. It lad been re- 
moved except tbe spoiled hay in the bcttcea. Ia*t fall being dry. I pitched it up. dried and 
burned tbe old hay, sowed rye and timothy seed, ran the disc harrow over it several timrs and 
noticed that wc turned out lot* of roots like null sweet potatoes, except that they wctc all 
connected at the top. 1 thought they were the root of a weed that grows a stalk similar to a 
seeded parsnip, have a straggly top similar to an elder berry when in bloom. The stalk when 
maturo ia hollow. Now I am not certain that I am right about the top a* it had been mowed 
before I discovered the tubers. I never thought of them doing sny harm, just thought we had 
torn them out so they would die ami do me no harm, but a* the cattle. 17 in number were 
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brought up Sunday evening they appeared to be all right until they came into the barn yard, 
when a cow fell down and teemed to have a -lasm. It only lasted a few minute* when »be 
got up walked about 100 feet and fell again, got up and walked about thirty rod*, fell again 
and died in about thirty minute*. The yrir.irg an all fight until turned into the lot. In 
about 20 minutes she was taken in the same way except a little more severely, tow 2 or 3 time* 
and died in about 15 minute*. I wa* satisfied thru they were poisoned, but the cause worried me 
for a while then I remembered the tuber* I raw in the >longh, I went next morning before 
turning the cattle out and found that the cow and yearling had eaten some of the rools. I 
gathered up nearly one-half outhel of the tubers, turned out the rattle and have had no trouble 
since. On opening the cow*. I found considerable of the tnher* in the stomach, and the ill- 
side ol the stomach wa* very black. 

The |>!anl above ground likewise affects h«r%cs ami evidently the prison 
may reside in the leaves for considerable length of lime even after they arc 
dried. The following experience oi a correspondent in Rulhvcn. Iowa, calls at- 
tention to the danger of using hay that contains rowhane : 

I mail herewith a small paper box which contain* w.mc nerd, of which I sent you « speci- 
men lost summer. This specie* of hemlock as you call it. I picked out of a manger ol a stallion, 
which look suddenly sick this morning. Sickr.cs* lasted but a short spell. Du not know 
whether this had anything to do with Ibis sickness but am terribly prejudiced against it. 
Another imtar.ee a few days ago of a colt taking violent y sirk all at once, apparently no cause, 
llicrc being considerable of tkis weed in the hay. and I had tao cows lose their ca'.vr* a short 
time ago; the cow* had access to this kind of bay. Tbu •nii’.e frequently occurs hptrabout*. 
On a neighboring farm whete this weed abound*, they but nearly a!l llieir calve* two yrar* 
ago. Apparently no cause, but of row** there it a cause somewhere. I am satisfied some 
stork will eat the leave* of this weed. 

Dr. Erwin F. Smith, in referring to iIk- poisonous nature of this weed, 
speaks of a case as follows: 

During the warm day* which melted the snow and brought bark the bird* and g'*ve indi 
cation of spring time, tome children of a neighborhood on the outskirts of the city gave vent 
to their feeling* by digging and eating tome artichoke* which grew upon some low ground 
borderng a brook. Two of these boys were taken violent, il! .and one of them eight year* 
old. died, within an hour after be had eaten the root. 

Dr. Smith slates that upon an examination of the stomach and the root 
from which he ate, it was proven beyond a doubt ihnt Cicuia maeulata was the 
cause of death. 

Professor A. A. Crozier calls attention to the poisonous nature of cowlmne 
in this state and refers to a ease occurring in northern Iowa as follows: 

Hon. Kugrne Secor, of Forsst City, this state, a member of the Board of Trusters of thr 
Iowa Agricultural College, brought me today a fleshy root of a plant of thr Water-hemlock, 
(f.’frwla miieliUa. The circumstance* which br»ag'.il it to hi* notice wrre as follows: 

A neighbor of hi* by the name of Mr. Oleton. a farmer of about f.fty year* ol age. while 
dragging some potato ground upon bottom land about two week* ago discovered one of tbc 
fleshy root* of this plant, and supposing it to he an artklmkr, ate it and gave a portion of it 
to hi* two *oii«. He soon began to feel queer or "funny” ** he expressed it. and went to the 
houac where lie waa taken with a spasm, follower! by two or three others, when he became 
unconscioua and within half an hour, before a physician rould be summoned from the village, 
two milca distant, he was dead. The children had probably eaten le»* of the root and being 
given an emetic, recovcrol. The plant i« very common in the stale and the root* are so plea*- 
ant to the taste as to make it particularly dangerous. I may add that I ate a piece of the root 
the sise of a filbert with little or no unpleasant etfeet.” 

One season the writer had a record of five cases of poisoning in this state. 
From a press bulletin issued by the writer the following facts were given to 
the public : 

Ira, aged ten, and Rosa, aged eight years, children of T. Y. Johnson, died last night from 
eating the root* of a poisonous water plant that grow* in front of their house on the Keg 
Creek flat east of the Ridgeway lumber yard. A third child. John, the seven year old son of 
Mr*. Amanda Kingery. also ate tbe root but ie seems was not made *o sick as the others. 

Shortly before aix o'clock the children came into tbe house showing Mrs. Johnson what 
they had been eatir.g. Not knowing wbat it wa* she bad them spit it out and throw away 
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what they had in ifceir hand*. They wen: ool to play a*»«n. but in about twenty minutes the 
two Johnson boys fell to tbe ground aa if in a 6t. soon into convulsions. The Kingrrr 

isd was able to walk to bis home, but was soon taken with spasms. I>r. Hester was called and 
by a vomiting process in a few hours had the child out of danger. 

Dr. Lyon was summoned to the Johnson home, getting there ai 6:30. The little fellows 
were already in terrible convulsions and nothing could be done for them, one dying at 6:45 
and the other at 7:15. 

Dr. Millspaugli, in his American Medicinal Plants, Fascicle 4.. No. 67, has 
recorded the following observations concerning the physiological action of the 
CUula nioculala : 

"Many cases of poisoning from the Ml of this *|«>r» hare been reported, all showing, 
by the symptoms, that Cieuta produces great hyprrartsia of the brain and spinal cord. The 
following case reported by letter i«> I»r. Rigrlow* by I»r. K. Hardline, (18181, gives all 




Fig. 373. Purple Stemmed Poison 
Hemlock (C icala Deagi>*u> of the Pa- 
rite Caul. It is very poisonous. 

(Choral. U. S. Dept. Age.) 

* lligdow. Aster. 3Ied. Bet V«L III, ?- 151. 
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the symptoms noted by other observers in various other cases. A boy had eaten of certain 
tuberous roots, gathered in a recently plowed he'd, supposing them to be artichokes but 
which were identified as the roots of C ara la maculaia . His first symptom was a pain in the 
bowels, urging him to an ineffectual attempt at wool after which he vomited about a tea- 
cupful of what appeared to be the recently masticated root, and immediately fell back into 
convulsions which lasted off and on continuously till his death. The doctor found him in 
a profuse sweat and convulsive agitations, consisting of tremors, violent contractions and 
distortions, with alternate and imperfect retailors of the whole muscular system, astonishing 
mobility of the eyeballs and eyelids, with widely dilated pupils, stridor dentium, trismus, 
frothing at the mouth and nose, mixed with blood and occasionally violent and genuine 
epilepsy. 

The convuUive agitations were so powerful aixi incessant, that the doctor could not 
examine the pulse with sufficient constancy to ascertain its cha racier. 

At the post-mortem no inflammation was observed, the stomach was fully 
distended with flatus, and contained “about three pills of muciform and greenish 
fluid, such as had flowed front the mouth; the mass assumed a dark green color 
on standing.” 

Chesnut in his paper on Some Poisonous Plants of Northern Stock Ranges 
says that Dr. Wilcox and himself observed 105 cases of water hemlock poison* 
ing among sheep of which 50 were fatal, and 36 among cattle of which 30 were 
fatal. The loss was $4, WO. only a fraction of what occurs in Oregon. The C. 
Vagans and C. Douglasii are poisonous, the latter along the coast. 

Mention may be made in this connection of a series of moat valuable papers 
on “The Medicinal Plants of North America” by Dr. T. Holm in Merck’s 
Reports." In one paper he discusses the anatomy as well as the poisons found 
in this very poisonous plant. The effect of the poison is similar to that of 
Cieula virosa and is due to a resinous substance eiculoxin and to the volatile 
alkaloid eieutin. which has been obtained from the fruits. 

Cieula vagans Greene, Oregon Water- Hemlock 

A smooth perennial with glaucus stem and vertical rootstock divided into 
horizontal chambers; plant 2-3 feet high, with compound leaves; flowers white. 

Distribution. From Idaho to British Columbia and west to northern Cali- 
fornia. 

Poisonous profitritts. Same properties as the preceding. Professor Hed- 
rick estimates that 100 head of cattle arc killed by it every year in Oregon. A 
piece about the size of a marble of the winter rootstock is believed to he fatal 
to man. Professor Hedrick says; 

It is hard to estimate the number of eattie killed ytaily hi Oregon by t.sling Cieula. One 
hundred would be a low estimate in my judgment. Animals eat the underground jxirtion of 
Cicuta in getting the tops which form abort the first gteer. herbage in early spring; as they 
browse the foliage, the roots, being only partly ■ibterranean. and growing in a soft soil, are 
pulled up and eaten. A piece the site of a walnut .it is found by experiment, is sufficient to 
kill a cow. It is probable that the poisonous constituent is found only in the underground 
stem and the roots. 

While the victims of the plant are chiefly eattie. yet they are not exclusively so. The 
poisonous parts are often mistaken for Parsnips. Artichokes, anil Horse-radish, and thus human 
victims are not infrequent. A number of case* of poisoning from Cicuta arc annually re- 
ported in the United States. A writer in a local paper a few months ago. reported the case 
of two cattlemen iu Southern Oregon, who. after earing "Wild Parsnip," presumably Cicuta, 
died in a few hour*. Falk reports, that in Europe in thirty-cnc cases of poisoning from 
Cicuta. 45 per cent died. 

The observations made by Prof. French and reported by Prof. U. P. Hcd- 

* Medicinal Plants of North America. 24; Ciccta raaculata. Merck's Hep. XVIII: 3S-J8, 
f.1-12. Feb. 1909. 
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rick formerly oi the Oregon Experiment Station have shown experimentally 
that this species is poisonous. A bulb was cut in small pieces, mixed with a 
carrot and fed to a two year old grade heifer. The animal was fed at 8:00 
a. m. and at 9:30 it was dead. A post-mortem examination showed that pieces 




Pif. 374. Oregon water krmlock (Cicula 
i-a gi"i): a, plant with leave*. o»e-*iatb natural 
•ire; b and b*. rocotork and hot ironta) roota. 

•howinir wet ion. half »i*e; c. terminal 1 m 0 et», 
nne-fixlh natural tixe; d. dowering >j>rar. (U. 

S. Dept. Agr.) 

of the root occurred in the rumen, and in the reticulum or second stomach. 
Only a very small portion of the root had been eaten by the animal. Two 
grains were found in the stomach. The lungs were highly congested. 

The following day a one year old calf was fed with the poisonous roots. 
The temperature of the animal was normal, 102%“. Two bulbs the size of an 
egg were cut and mixed with carrots; this material was eaten under protest. 
The roots were fed at 9:15 a. m. and at 9:40 the temperature was 103; at 10:00, 
103%°; at 10:25, 104’ and the animal was trembling about the flanks, the eyes 
watered freely; at 10:35 the animal was excited and the temperature was 104J4°; 
at 10:45 the animal fell over on its side in a spasm. The eyes were drawn and 
the muscles were rigid and contracted violently. 

Before death an attempt was made to revive the animal by giving it spirits 
of turpentine; this caused the calf to recover its feet and walk about. A second 
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♦lose o i turpentine and milk were given and the animal remained standing until 
11:30, then it fell down as before. A full dose of aconite was given, but no 
results noticed and then a hypodermic injection of nitro-glycerin was given. 
Death occurred at 11 :45 and spasms were almost continuous. 

The most interesting discovery made by Prof. Hedrick was in regard to the 
apparent harmlessness of the roots while growing during the summer. 

Prof. Hedrick says concerning the roots fed to an animal early in May: 

The bulb* were ot the same lot used in tbe first experiment*, but had been growing for 
a month in a green house. It waa expected that growth would remove some of the danger- 
oua properties of the bulbs, but it waa a surprise to find that an animal eating many tiroes 
a* much of them as had hilled the cow» in the previous experiment suffered no ill effects 
whatever. The conclusion is obvious; the bulbs are only dangerously poison when in tbe 
dormant state, or for a short time after growth begins in the spring. Cattle are lihely, 
then, to be poisoned only from tbe first of January to the middle of May. 

Cicuta Holanderi Watson. 

Heaves bipinnate, leaflet* narrowly lanceolate, long acuminate, acutely ser- 
rate, lower leaflets petiolate and often deeply lobed; involucre of several linnear 
leaflets ; fruit 2 lines long, nearly orbicular, strikingly ribbed, and broad oil tubes. 

Distribution. In salt marshes along the Pacific coast in California. 

Poisonous properties. Like those of the preceding specie*. 




Fig. 3 75. Water Hemlock (CscwM butbifera ), 
\ rtnwerfully poisonous pUnt. (Ada Hayden.) 
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Cieulo bulb if era L. Bulbous Water-Hemlock 

A slender perennial from 1-3 feet high; leaves 2-3 times pinnate; leaflets 
linear; sparingly toothed. 2 inches long: upper axils bear clustered bulblcts; 
fruit small, ovate. 

Distribution. In swamps Nova Scotia to Delaware, Indiana, Iowa, Nebraska 
and Manitoba. 

Poisonous properties. Very poisonous, like the other species described above. 

3. Stum (Toum.) L. Water Parsnip 

Smooth perennial herbs with stem leaves pinnate, basal leaves with pinnatifid 
leaflets; flowers white in large umbels; calyx teeth minute; short styles; fruit 
ovate to oblong with prominent ribs; 1-3 oil tubes. A small genus of 8 species 
in temperate regions. The S. loti folium is poisonous especially to cattle. It 
produces stupor, excitement and gastro-enteritis. 

Sium cieutaefolium Schrank. Water Parsnip. 

An erect stout marsh herb from 2-6 feet high; lower leaves with long 
petioles; leaflets 3-8 pairs; segments linear or lanceolate, sharply serrate; 
flowers in umbels, white; fruit ovate, prominently ribbed. 

Distribution. From Nova Scotia across the continent to Florida and Cali- 
fornia. 

Poisonous properties. The water parsnip is reported as poisonous from sev- 
eral different sources. Hyams reports it poisonous in North Carolina 

4. Aethusa L. Fool’s Parsley. 

Annual glabrous herbs. Leaves 2-3 ternately compound, dissected; umbels 
compound without involucre; involuccls long and narrow; flowers white; calyx 
teeth obsolete; fruit globose, ovoid, glabrous, flattened dor sally. One species 
native to Europe and Asia. 

Aethusa Cynapium L. Fool's Parsley 

An erect leafy branched annual. Leaves 2-3 times pinnate; petiole dilated 
at the base; umbels long peduneled. 

Distribution. In cultivated grounds and waste places from Nova Scotia, 
New England to Pennsylvania and New York. 

Poisonous properties. Contains the alkaloid eynapin, and a coniin-likc alka- 
loid. One physician in England regards the plant as noil-poisonous, even recom- 
mending it as a pot herb or for salad use*. On the other hand numerous cases 
of poisoning have been recorded. The following may serve as an illustration 
which is recorded by Dr. Millspaugh from a statement made many years 
ago. He records the experiments made on animals. Seven ounces of 
the juicy leaves were given to a strong dog and the oesophagus tied; twenty 
minutes thereafter the dog became sick. He stretched out his limbs, and lay 
on his stomach and it was impossible to arouse the animal. The pupils were 
scarcely dilated, the pulsations of the heart were slow and strong. The ex- 
tremities were agitated by convulsive movements; the animal threw himself 
from one side to the other, and died an hour after taking the poison. The post- 
mortem examination showed that the heart was contracted and the stomach was 
found to be full of the poison. In domestic animal* it causes stupor, paralysis 
and convulsions. The common name indicates that it is sometimes mistaken for 
parsley with injurious results. 
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Fig. 376. 'Fool's Parsley (Aelkmta Cynet-inm). Finn c ring branch. Sup- 
posed to be poisonous to animal*. (After Faftuct.) 

5. Angelica L Angelica 

Stout perennial herbs with ternately or pinnately compouiul leaves in large 
ample umbels with white or greenish flowers; involucre none or of few small 
bracts; calyx teeth wanting; fruit strongly Battened with prominent lateral 
wings; oil tubes solitary or several; the 30 or more species found chiefly in the 
northern hemisphere and New Zealand. 

Angelica otrof'U'f'urea L. Great Angelica 
A stout smooth perennial irom 3-5 feet high ; large ample, ternately divided 
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leaves, pinnate segments, ovate-lanceolate and broad dilated petioles; flowers in 
large umbels 9-25 rayed; fruit broadly oval, oil tubes 25-30. 

Distribution. Common in swamps from Labrador, Wisconsin, Minnesota, 
Illinois to Delaware. 

Poisonous principles. Supposed to be poisonous. Although no cases have 
been reported to the writer, it is known that the Indians oi Canada used the 
fresh roots for suicidal purposes. On drying, however, the roots lose their 
poisonous properties. Dr. Millspaugh says that they are considered carminative, 
diuretic, emmenagogue and stimulant. The dried root was often used, especially 
in combination with other and better known diuretics, in anasarca and various 
diseases of the urinary organs; and alone in flatulent colic and suppressed men- 
struation. Dr. Schell claims that doses of 15 to 20 grains of the dried root will 
cause a disgust for all spirituous liquors. The stems were often made into a 
candied preserve in some sections of the country— a practice now nearly extinct. 

6. Oxypolis Kaf. Cobwanc 

Perennial, glabrous marsh herbs, with clustered tuberous roots ; leaves re- 
duced, pinnate or ternate: flower* white, in compound umbels; calyx teeth acute; 
fruit ovate, dorsally flattened, compressed; dorsal ribs slender, the lateral broad- 
ly winged; oil tubes solitary in the intervals, 2-6 on the commissure. Species 
4, native to North America. Poisonous. 

Oxypolis rigidior (L) Coult and Rose. Cowbanc. 

A slender marsh perennial from 2-5 feet high. Roots tuberous, clustered; 
leaves simply pinnate, petiolcd; leaflets thick, ovatc-lanccolatc or oblong-entire 
or denticulate; involucre of 1-4 bracts or none; flowers white; oil tubes small. 

Distribution. In swamps from New York to Florida, to Missouri and 
Minnesota. 

Poisonous properly. The roots and leaves arc known to he poisonous, Said 
to poison cattle. 

7. PastxnacQ L. Parsnip 

Tall, branching biennial herbs, pinnate leaves, thick conical roots, compound 
umbels with yellow flowers; involucres and involucels commonly absent; obso- 
lete calyx teeth; fruit smooth, oval, flattened, thr lateral ribs extending into 
broad wings; oil tubes solitary. 2-4 on the commissure. Six or seven species 
native to Asia and Europe. 

Pastinaca saliva L. Wild Parsnip 

Tall branched biennial or annual herb with thick conical roots, pinnately 
compound leaves smooth or somewhat pubescent; calyx teeth obsolete; petals 
yellow, fruit oval, glabrous, flattened dorsally, seeds flat. 

Distribution. Common in the northern states and on the Pacific coast, 
where it has escaped from cultivation. 

Poisonous properties. Frequently confused with cowbanc and said to pro- 
duce poisoning. The writer has not received a single specimen where Wild 
Parsnip was said to have produced the poisoning, that the plant did not prove 
to be cowbane. The wide spread belici of the poisonous nature of the cul- 
tivated parsnip running wild is entertained by a large number of people and also 
to some extent by the medical fraternity. A few years ago Professor Fred- 
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crick B. Power and one of his pupils (Mr. J. T. Bennett) undertook some 
experiments to determine whether the cultivated parsnip running wild 
had any toxic properties. Mr. Bennett failed to detect the presence 

of any poisonous principle in the root of the true wild parsnip 
( Pastinaca saliva ) and when the boiled roots were fed in considerable amounts 
to a cat, no symptoms of poisoning were manifest. We may add as a further 




Nc. » 77 . Wild Pw.n.p (f’Miiwi laino). A 
plant wMfc yellow flower* and U feial form o( 
ordinary pnreoio. Often mulaken lot Cowtunr. 
C<T-rlo.«e M Kiw i 



testimony that Professor Power repons that his associate. Dr. Kremers. in- 
sisted upon eating one-half of one of the raw root* obtained from Mr. Rynning 
of West Salem, Wisconsin, which were supposed to cause cases of the poisoning. 
Dr. Kremers reported no ill effect whatever. One of the largest of the fresh raw 
roots weighing three and one-half ounces avoirdupois was chopped fine, mixed 
with some meat and fed to a small dog. The animal ate it greedily and without 
disturbance. There were no symptoms whatever of poisonous action. I have 
on different occasions eaten the wild parsnip (I’aslmaca saliva), without any 
ill effect, so that the above results are corroborated. I will admit that I had 
sonic hesitancy at first and that Mr. Sexton, the foreman of the horticultural 
department at the Iowa State College did not expect to sec me alive by evening. 
I must confess also that the roots were somewhat woody and not very palatable. 

Dr. J. J. Brown, Sheboygan. Wisconsin, as quoted by Dr. Power, states that 
he had prepared and dug enough wild parsnips for a good dinner which he ate 
and can testify that he could discover but little difference cooked or raw, from 
cultivated parsnip and those which had run wild for about 50 years. 
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That the parsnip does at times produce dermatitis has been proven. The 
following verey interesting letter from Professor F. C. Stewart, botanist of the 
New York Agricultural Experiment Station, is of interest in this connection : 

I recollect that some fifteen year* ago yoa were much interested in tbe reputed poisonous 
properties of the wild parsnip, and that you reached the conclusion that wild parsnip is not 
poisonous. I think you may he interested to know of an instance which has recently come to 
my attention. Henry VanDreser. a prominent lecturer on poultry in this state, last season 
had a very serious injury to his face and eyes. His face became badly swollen and his eye 1 , 
were in a terrible condition. It was feared at the time that they would be ruined, but the 
sight was not lost although it was considerably impaired. The physician in charge diagnosed 
it as a case of poisoning, due probably to the flowers of wild parsnip. Very shortly before 
tie trouble appeared Mr. VanDreser had been mowing a Urge patch of wild parsnip which 
■as in bloom. It was a hot day, so that be perspired profusely. He gathered bunches of the 
wild parsnip plants in his arms and carried them. This brought the plants In contact with 
his face. Both Mr. VanDreser and the physician fed confident that the wild parsnip was the 
muse of the trouble. Another gentleman who beard of this case told me that some years ago 
he lost a little girl with poisoning of a somewhat similar character, and it was attributed to the 
parsnip blossoms, among which the little girl had been playing immediately hcfoie the attack. 

The wriecr has also known of a few cases of dermatitis produced by this 
plant. Poisoning similar to the above may be produced by Other members of 
this family notably the cow bane. A young high school lad in Boone lost his 
life in a way similar to that from Postinaeo saliva. 

8. If trail i- urn L Cow Parsnip 

Tall stout perennials with large ternately compound leaves ; llowers in large 
umbels ; involucre deciduous and involncels of numerous linear bracts; calyx 
teeth obsolete or small; petals white, clawed, the outer flowers dilated; fruit 
broadly obovatc, flattened, lateral ribs broadly winged, the intermediate narrow ; 
oil tubes extending to about the middle. About 60 species, of cooler regions. 

Herat leum I, malum Michx. Cow Parsnip 

A stout, hairy, puliesccnt perennial from 4^8 feet high; leaflets broad and 
large, irregularly cut-toothed; flowers white, in broad umbels. 

Distribution. From the Atlantic coast. Newfoundland, through the northern 
states and Allegheny Mountains to California. Common in the Rocky Mountains. 

Poisonous profit ties. Said to he poisonous although the leaves of the fresh 
plant arc eaten by the Indians. It contains the hitter principle heracltu 
C 1# H„O 10 . The roots have a disagreeable flavor. Ilyams states that it is 
poisonous and Halstcd says that cow parsnip will produce blisters. 

Dautus T<Him. Carrot 

Bristly annual or biennial herbs with pinnatcly de-compound leaves; umbels 
compound, of white or reddish flowers; involucre of numerous entire or toothed 
bracts; calyx teeth obsolete; petals obovatc with apex turned in; the outer 
flowers often dilated; fruit oblong, flattened with 5 primary ribs, secondary ribs 
4 winged, each bearing a row of prickles. About 25 species of wide distribution. 

9. Daucus Carola L Wild Carrot 

Biennial or annual bristly herbs and conical tap root ; lower leaves 2-3 times 
pinnate, segments dentate lobed or piunatifid, bracts of the involucre of linear 
divisions; flowers white or pinkish. 

Distribution. Native to Europe. Common in fields and waste places in 
the north to the Pacific coast. It is the original of the cultivated carrot. 

Injurious properties. The fruit often clings to wool, making it of inferior 
quality. The leaves of the plant cause vesication. This is especially true when 
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the plant is wet with dew. In Australia, according to Maiden, the Haunts 
brae hiatus is injurious to sheep, the books sometimes entering the skin. 

CotNACgAC Link. Dogwood Family. 

Shrubs or trees, with opposite or alternate leaves ; calyx tube ndnate to the 
ovary, lobes small; petals as many as the stamens, 4-5, inserted on the disk; sta- 
mens as many as the petals or more numerous; ovary inferior, 1-2 celled; style 1, 
ovules 1, in each cavity; fruit a 1-2 seeded drupe. 

A small family of 16 genera and about 85 species, containing several plants 
cultivated for ornamental purposes, such as the red osier (Comus sto/oni/era), 
native from Nova Scotia south to Virginia. Kentucky, northeastern Iowa, 
Nebraska, the Rocky Mountains, California and Alaska. 

The Aucuba japonica, with handsome red berries, is cultivated in green- 
houses; it contains the glucoside aura bus C ia H u 0H+H # 0. 

Flowering dogwood ( Cornus Honda ) is a small tree or large shrub, cul- 
tivated for its large corolla-like bracts. It is native in dry woods from southern 
New England to Ontario, Illinois, Missouri, and Texas. The western dogwood 
(Comus .\'nllallii) of the Pacific, is a beautiful tree from 20-75 feet high and 
1-2 feet in diameter. It produces a close grained wood that is capable of re- 
ceiving a high polish and is used for furniture, cabinet work, and water wheels 
Tupelos ( Nyssa aquatiea) and (S'. syh-atiea ) produce wood of some importance. 

The dogwoods, especially the flowering dogwood and the round-leaved dog- 
wood (Comus eirciualo) are used in medicine; the hark contains the hitter 
principle tornin. Some species, like panicled dogwood (C. panieuiata) are oc- 
casionally troublesome in newly cultivated fields. 

Poisonous properties. At various times, members of this family have been 
suspected of being poisonous Two species. Comus Amomnm Mill, and C. 
panieuiata I/Her. (= C. eandidissima Mill.) arc thus listed in Part I of this 
Manual. Actual poisoning from species of Cornu* has not. so far as is known 
to the present author, been observed. Greshoff, however, list* ns poisonous 
C. A mo mum Mill., Alangium Ixtmarekii Thwait., and Garryo Premoutii Torr. 

METACHLAMYDEAE 

Petals partly or wholly united, rarely separate or wanting ; tubular or 
funnel-form. This includes ihe important plant* classed as Gamopetolae. 

Ericales 

Mowers complete, regular with lobed or distinct calyx: corolla cleft; sta- 
mens free from corolla; ovary compound. This order includes such families as 
Pirolaceae and P.ricoles. 

EaiCACgAH Heath Family. 

Shrubs, trees or occasionally herbs, with simple leaves; flower* regular, or 
nearly so, generally perfect: calyx usually free from the ovary, 4-5 lobed, gen- 
erally persistent; corolla of 4-5 petals or 4-5 lobed; anthers 2-ccllcd, commonly 
appendaged or opening by pores; ovary 3-10 celled; style I; pollen consisting 
usually of 4 united grains; embryo small. 

A large family of wide distribution. About 1400 species. Several species 
of the family are frequently cultivated for ornamental purposes — notably the 
rhododendron and the wild laurels ( Rhododendron eotowbiense, R. maximum), 
which arc hardy out of doors in the south and cast. The azalea (Rhododendron 
indieum) is frequently cultivated in greenhouses, flowering in late winter and 
early spring: the garden azalea ( Rhododendron sinense) is cultivated in gardens. 
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T'he California mountain laurel (R. caHfornicum) is a very attractive ornamental 
shrub or small tree and one of the most handsome of the genus in North 
America. Among the other cultivated members of this family, mention may 
be made of the mountain laurel ( Kalmia latifoiia). The South African species 
of the genus arc frequently cultivated in conservatories. The Scotch heather 
(Calluna vulgaris) of Europe has been found on Nantucket Island. The May 
flower or trailing arbutus ( F.pigaea repens ) is well known to people living in 
the Eastern and Northern States. The rich, spicy fragrance makes it one of 
the moat attractive of our early flowering plants. Several species of the genus 
Vactintum are cultivated for their fruits. Among them are cranberries ; the 
larger berry being V. maerocarpon. which is the most common species in North 
America, and is cultivated extensively in Wisconsin, Michigan, New Jersey and 
Massachusetts. The smaller cranberry F. Qxycoccus is also sold under the 
name of Lingon berries and is common in Sweden and Norway and far north- 
ward in North America. The berries of this fruit are smaller and more acid 
than are those of F. macrocarpou. 

The blue berries and huckleberries are obtained from several native species 
of the genus yaceinium of the East. Dwarf blueberries of our northern dry 
woods are (F. Pennsylvania tm and V. canodense). Another blueberry (F. 
vaclllans) produces a sweet edible berry and occurs fr<*m Maine to Missouri. 
The mountain blueberry of the southern Alleghanies is F. eorymbosum. var. 
pallidum. The tall blueberry (V. eorymbosum ) has a pleasant acid flavor, 
and attains a height of 5-10 feet. In the Rocky Mountain, Lake Superior and 
White Mountain regions, there are several species of blueberries ns F. caespil- 
osum with blue sweet berries and V. membranaemm. which produces large black 
berries, and grows from 1-5 feet high. 

The huckleberry (V. siamineum) is not edible, nor is the fruit of the small 
tree known as farkle berry (F. arbor entu). The huckleberry ( Gaylussacia 
baecala ) is edible. These come up spontaneously in burnt areas. The fruit 
is gathered from Maine to Minnesota. The shallon (Caullheria Shallon) of 
the Pacific coast, is a shrub or small tree with stout erect branches, and produces 
edible fruit with a spicy aromatic flavor. There are several species of arbutus, 
one of which, Madrona (.drbulus Mensiesii). forms a tree 1-6 feet in diameter 
and 20-100 feet high, the wood being used for cabinet work. The strawberry 
tree ( Arbutus (Jnedo) is a native of Southern Europe to northern Africa. The 
fruit when ripe resembles the strawberry, but is not edible. Several members 
of the order are used in medicine. One species only, however, is generally 
recognized. The Pipsisscwa ( Chimapkila umbelbla) used for cutaneous erup- 
tions, contains chimaphin C^H^O,. The bear-berry ( Ardostaphylos Uva-ursi) 
is found throughout the mountain regions of North America— Pennsylvania. 
Illinois, Missouri to Nebraska, the Rocky Mountains and northward. It is an 
astringent tonic used in diseases of the liver, and contains cricolin; arbulin. 
ur xone C, # H |4 0, The wintergreen ( Gault heria procumbens ) is a small creep- 
ing shrub with evergreen leaves and edible fruit, and is used for the production 
of the oil of wintergreen which serves as an aromatic stimulant and also in 
rheumatism. The fragrance is due to a volatile oil. 

Drs. Price and L’Engle quite recently mention a case of poisoning from 
the oil of wintergreen. In this case a child swallowed the contents of a bottle 
containing oil of Gaultheria. The symptoms of poisoning were increased pulse, 
labored and irregular respiration, hearing impaired, some hallucinations of 
vision, twitching of heart and weak diarrhoea. The child died. 
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Many of the Ericaceae contain the glucosidc cricolin C 34 H 9# 0 21 ; this in 
turn contains ericinol C 10 H J4 O, a peculiarly fragrant oil; ericolin occurs in the 
leaves of Ledum, Erica, Callnna, Rhododendron, Gaultheria and Epigaea. Rho- 
dodendron is found in the leaves of Rhododendron ehrysanthum; 

it is converted by hydrolysis into rhododendrol, C 1C H.„0 2 . Oxycoccin occurs 
in V actinium Oxycoccus. 

Andromedoloxin or aceloloxh i, found in the leaves of Andromeda Polifolia 
and A. joponica, and also in many other Ericaceae, as Azalea, Rhododendron 
Japonicum, A. /avanicnm, and Kalmia is one of the moit toxic substances known. 

Asebolin, C J1 H J| 0 1 Jt derived from andromedoioxin, and asebogenin, 
are found in Andromeda Joponica. Arbulin C is H 1# O t , occurring 
in the leaves of many of the Ericaceae was tlrst detected in Arcloslaphylos 
Uva-ursi; quercetrin is found in Callnna, as is also calluna tannic acid. 

In Lehmann’s work on the poisonous plants commonly found in Germany 
only one species of this family is listed as poisonous, namely the Labrador tea 
( Ledum paluslre ) of the Arctic region. This pretty shrub, growing in swamps, 
lias alternate entire leaves with rusty wool underneath ; revolute margins ; white 
Howcrt in umbel like clusters; followed by a many seeded capsule. The L. 
groenlandic um related to it and also occurring in swamps, thickets and on 
mountain slopes hut further southward ha* wider leaves and is a larger plant. 




Fi*. 378. Great laurel (Rkadoaer.dron mat- 
imam): a. fiowerinc branch; b. fruiting cap- 
sules— both one-third natural sire. Very poi- 
•or.ouv (l). S. Dept. Ar) 
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The /.. ylandulosum, similar to the above lxit a taller plant, occurs in bogs of 
the Rockies. All arc more or less poisonous: one species is known to contain 
andromedotoxin. Several species arc used as a substitute for n-a. The Russians 
use the first named species. It is also sai<l to be used to protect clothes from 
moths. 

Genera of Erieoeeae 

Fruit a septicidal capsule; anthers nnappendaged. 

Corolla somewhat irregular. 

Corolla slightly 2-lipped, leaves deciduous (Rhrdodeitdron-Aralca) 

Corolla campanulate: leaves evergreen I Rhododendron 



Corolla regular. 

Stamens 10: capsule 5-celled 2 Knlmia 

Fruit a loculicidal capsule; anthers often awned. 

Corolla cylindrical: capsule depressed 3 Leucothoe 

Corolla globose or urn-shaped; capsule globular 

Anthers awned * Andromeda 

Anthers awnless ..5 Lyonia 



Rhododendron L. Rose Bay 

Shrubs or trees, with deciduous or persistent leaves; flowers in corymbose or 
umbellate clusters from scaly cooe-like buds; calyx S-lobcd. or S parted; corolla 
bell-shaped, 5-lobed. nearly regular or irregular; stamens 5 10. spreading, de- 
clined and slightly or not exserted: anthers opening by terminal pores; style 
slender, occasionally exserted and somewhat declined; fruit a woody capsule; 
seeds numerous. About 100 species, native of cooler regions. Several species 
cultivated for ornamental purposes. The genus includes Azalea. 

Rhododendron califor/tunm. Hook California Rhododendron. 

A shrub or small tree from 3-25 feet high, with stout erect branches; leaves 
evergreen, broadly oblong, 3-6 inches long; flowers large, in corymbose clusters; 
calyx 5-lobed ; corolla hell-shaped, rose color; capsule 1-1 Ya inches long. 

Distribution. On the Pacific slope from San Francisco north to British 
Columbia. 

Rhododendron maximum, L. Rose Bay or Great Laurel 

A tall evergreen shrub or small tree; leaves 6-10 inches long, thick and 
leathery, oblong-lanceolate. dark green on both skies, with revolute margins; 
flowers in corymbose clusters, pedicels viscid pubescent : corolla bell-shaped. 1 
inch broad, pale rose color or nearly white or spotted with yellowish orange 
dots; fruit an oblong capsule. 

Distribution. In damp woods from Maine to Ohio and the Alleghenies to 
Georgia. 

Rhododendron eatanbiense Mirhx. Mountain Rose Bay 

Shrub front 3 6 feet high, or rarely small tree 20 feet high ; leaves oval or 
oblong, mucronatc. dark green above, pale or glaucous beneath; petioles stout; 
pedicels rather stout: corolla broadly bell-shaped, lilac-purple; petals rusty- 

brown. 

Distribution. On mountain slopes of Virginia. West Virginia, and Georgia. 

Poisonous properties. According to Chesnut. Rhododendron calif or nicum 
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is said, in Oregon, to be poisonous to sheep. The substance andromedotoxin, 
C 31 H m O i0 , a hitter principle, has been found in Rhododendron maximum. It 
is extremely poisonous, even more so than aconitin, and more emetic than 
emetin. Rhododendron ponltcvm contains the glucosidc arbuiin. 

Rhododendron occidental* A. Gray. California Azalea 

Shruh 2-6 feet high, shouts glabrous or minutely pubescent when young, 
not bristly; leaves obovate-oblong, sometimes approaching lanceolate, bright- 
green and shining above, minutely pubescent, glahrate, the margins minutely 
hispid-ciliate; scales of the flower-bud somewhat canescent: flowers appearing 
after the leaves; sepals distinct, oblong or oval, conspicuous; corolla minutely 
viscid-pubescent outside, white, with the upi»cr lolie yellow inside; the narrow 
funnel-form tube equalling the deeply 5-cleft slightly irregular limb; the lobes 
ovate ; stamens and style much exserted. moderately curved ; capsule oblong. 




Fig. 379. California Azalea {Rhododendron cccidentele). Flowering stem, Leave* are 
laid to be poisonous to stock. (Front American Agriculturist.) 
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Distribution. In wooded districts along streams in California extending to 
ihc mountains east of San Diego and common northward. 

Poisonous properties. The leaves of the species have been analyzed chem- 
ically and have been found to contain a poisonous substance, said in California 
to be poisonous to stock. Certain species of Azalea contain the glucoside ericolin 



C a4 H on O n . 



Kalmia, L. 



Erect shrubs with entire evergreen coriaceous leaves; naked buds; flowers 
in umbels or corymbs, or solitary, or 2-3 together in the axils; calyx S-parted; 
corolla somewhat wheel-shaped, 5-Iobed, with 10 pouches in which 10 anthers 
arc lodged; filaments long, stamens 10 . shorter than the corolla; anther-sacs 
opened by large terminal pores; ovary 5-cellcd; ovules numerous; capsule ob- 
scurely 5-lobed, 5-cellcd, many-seeded; «ccds small. Species 7, 6 native to North 
America, 1 in Cuba. 

Kalmia latifolia L. Calico-bush. Mountain-laurel. 

A shrub 4-H feet high, forming dense thickets, becoming a tree 10-30 feet 
high in the mountains ; hranches stifT ; leaves alternate, bright green on both 
sides, ovate-lanceolate or oblong petioled; flowers profuse, large, and showy, 
lip rose-color to nearly white, in terminal corymbs; capsule depressed, globose, 
5-lobed, glandular. 

Distribution. Rocky hills, damp soil. Canada to Maine and the Allegheny 
Mountains, through West Florida, Ohio, Kentucky, and Tennessee. 

Poisonous properties. This plant has long been known as poisonous, and 
is very much dreaded in the Alleghany Mountains. The substance andromedo- 
loxin C^H^O^, referred to elsewhere, has been found in all parts of the 
plant. Prof. Chesnut, in reference to the plants says: 

Score* of cattle and sheep are poisoned annually by eating the ahrub. Acccu to it ia 
feudally obtained by breaking away from inctosure*. or through neglect or accident when 
tattle or aheep are being driven post laurel tbicketi to upland pasture* in early spring. 
Laurel leavea (commonly uaed for decorative purpose* in winter). or the flowering branches 
are often carelessly thrown into inclosures where animals are kept. The older cattle are 
not ao frequently killed by it, but they arc by no meant immune. Horaea and even goat* 
have died from eating the leavea and in May, 1895. a monkey waa killed at the National 
Zoological Park, at Washington. !>. C-. by eating a few flower* and leave* offered to it 
by a visitor. Deer and grouse are said to be immune, although it it claimed that tbelr 
flesh, especially that of tbe ruffed grouse . is poisonous when they have fed upon it. It 
is stated that chicken* have been poisoned by eating the vomited matter from poisoned 
animat*. Experiments show, however, that they a:e able to withstand considerable quantities 
of the pure poison when it is fed to them. In these es^wrirarnt* the chicken* were killed 
•ill* chloroform after dosing for a few day*. The entrail* were then ca*t aside, and the 
•ell-boiled meat was fed to cat* with nearly fatal results. The honey derived from the 
nectar of the flower appears to be poisonous under some condition*. Cases of human 
poisoning occur indirectly in the way* indicated above: directly by overdoies or improper 
use in domestic medicine, probably by tbe secret and criminal use of the leave* to increase 
the intoxicating effect* of liquors, and, in children, by their eating the young shoots by 
mistake for the wintergreen (C.in/lhrrij frocwwbr *u). 

Dr. Johnson refers to the poisonous properties of the plant as follows : 

’’The leave* of the plant as alio those of Kalmi a engmstifdia (Sheep-Laurel. Lamb-kill) 
•re said to be poisonous to sheep and calves; and case* are reported of men being poisoned by 
eating the flesh of partridge* which bad fed upon the bud* and berries. On the other hand, 
Wilson, the ornithologist, ate freely of the flesh of such bird* without any ill effect whatever; 
and deer feed upon the leavea in winter, not only without ill effect upon themselves, but also 
without rendering their flesh unwholesome to man. And yet the common opinion is that leaves 
■re very poisonous. The writer himself was cautioned by an old Massachusetts farmer against 
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lical section of flower •bowing peculiar attach- 
ment of stamens. natural sire. e. fruiting cap- 
sules, natural ibt Very Poi*n#oiii. (Chr»- 
nut. U. S. Dep*. Agr > 



fig. 381. Mountain Laurel (Kolmic lati/clia). 1. ardion of 
flower bud showing anthers lodged in the sockets of the corolla; 

2, expanded flower showing anthers in pockets; 3. sectional view. 

(Gray.) 

meddling with K. anguslifolia because of ita poisonous nature; dUirgardiiig the advice, lie ate 
several leavei in the presence of the farmer, without, however, convincing the latter, notwith- 
standing no ill effects were experienced. That persons hare been |»oisor.cd seriously hy eating 
the flesh of partridges in winter cannot be denied; that these birds may have fed upon batmia 
bads and berries is also probable, but that their flesh is thus rendered poisonous does not seem 
as yet fully established. Some experimenters have reported effects produced in tbeir own 
persons by strong decoctions of the leaves, similar to those of partridge poisoning; others quite 
as worthy of credence have failed to observe any sensible effect from them. Taking these 
contradictory statements in connection with the negative results of the chemical analyses thus 
far made, one nay reasonably conclude either that the poisonous character of these plants 
has been greatly exaggerated, or that the energy of tbe poison, whatever it may be. is greatly 
influenced by the personal idiosyncrasy of the individual experimented with. 
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I)r. Millspaugh, after digesting the various opinions that have been given 
regarding the plant, makes this statement : 

from the experience of nearly all person* who hare expciimented upon tbemielvca with a 
tincture or decoction of the leaves, it is obvious that tbe effects produced on cattle after graairg 
on the leaves, and on per»on* eating of ‘'poisoned" pan ridges, are due to tbe plant itself, not 
to indigestion or putrefaction. Or. Bigelow’s later observations agree in toto with our prov- 
ings. He gives the following as its action: "The flesh of the bird impairs the functions of 
the brain and acts directly as a sedative poison, secondarily affecting the digestive and circulof- 
ory organs.” The symptoms arising in those proving tbe drug are: Vertigo and headache: 
almost complete loss of sight; pwle. somewhat livid countenance; salivation and difficult dr 
glutltion. thirst, nausea and vomiting, with oppression and pressure in the region of the 
stomach, difficult respiration with great palpitation, and flutteiing of the heart, followed by 
ail Irregular, feeble, and slow pulse; weakness, weariness and pains in the limhs; coldness of 
the surface and great prostration." 

There would seem to be no question then that this plant is poisonous. 

KaliHui untiustifolio. L. Sheep-laurel. Lambkill 

Shrub from 1-3 feet high; leaves usually opposite, or in 3’s; pale or whitish 
beneath, light green above : acute or narrowly oblong, petiolcd ; flowers in simple 
or compound corymbs, purple or crimson; pedicels filiform, recurved in fruit; 
sepals ovate, acute, capsule depressed, globose. 

Distribution. In moist soil from Eastern Canada to Newfoundland, from 
Hudson Bay south to C.corgia and Michigan. 
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Kalmia poli/olia, Wang. Swamp laurel 



A low shrub with 2-edged branchlcts, opposite nearly sessile leaves; oblong 
and white-glaucus beneath; margins revolute; flowers in terminal corymbs, few 
flowered; flowers A inch broad, purple; capsule depressed, glabrous, smooth. 

Distribution. In bogs, Newfoundland to Alaska, Connecticut to Pennsyl- 
vania, Michigan, Rocky Mountains, and California. 

Poisonous properties. Both of these species are regarded as poisonous, the 
K. angustifolia especially so. The symptoms of poisoning are very much the 
same as those produced by the preceding species. 




Pi*. 38 J. Branch irjr (Lncothot Colts- 
baei): a, flowering branch; b. fruiting capaule*. 
(Cbesnut, U. S. I»cr'- Agr.) 



I.cutothcf, D. Don 

Shrubs with alternate petioled leaves, and small, usually white, flowers in 
axillary or terminal spiked, racemes; sepals 5. distinct; corolla cylindrical, 5- 
toothed; stamens 10 , included; anthers naked, or the cells with 1 or 2 ereci 
awns at the apex, opening by a pore; capsule depressed, more or less 5-lobed, 
5-celled, 5-vaIved; seeds mostly pendulous, minute. About 35 species, natives 
of the Western Continent; a few in Asia. 
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Leucothoe Caltsbaei, (Walt.) Gray 

Shrubs 2-4 feet high; leaves ovate-lanceolate; taper pointed; serrulate, ever- 
green, with spinulose teeth; racemes dense, many -flowered ; bracts borne at the 
bases of the short petioles; corolla narrowly cylindric; anthers awned; capsules 
depressed. 

leucothoe racemoso, Gray 

Shrubs 4-10 feet high; branches ami racemes mostly erect; leaves oblong to 
ovate, generally acute at each end; sepals ovate-lanceolate; anther cells 2-awned; 
stigma capitate; capsule depressed-globose; seeds smooth and wingless. 

Distribution. Moist thickets and swamps from Massachusetts, to Florida, 
and Louisiana. 

Poisonous properties. Both species are known to be poisonous in the Alle- 
ghany Mountain region to all kinds of stock; probably contain the same principles 
found in other plants of this order. 



ST?2 




Fig. 354. Swamp Lencctho* (Lm4fw rcccmos*). A well 
known potfonou* plant of tb* Allffhany Mountain icgion and the 
Southern itaiej. ( Charlotte M. King.) 

Andromedo. L 

Shrubs or small trees; leaves evergreen, short petioled; flowers in panicles, 
racemes or umbellate clusters ; calyx persistent, without bractlcts ; corolla globose, 
urn-shaped, 5-parted; stamens 10, included: anthers fixed near the middle and 
opening by a pore; ovary 5-ceDed with columnar style; capsule globular and 
5-celled, many seeded; seeds smooth. A small genus of 13 species found in 
Eastern Asia, the Himalayas, North America and Europe. 

Andromedo Polifolia L. Wild Rosemary. Fetter-bush 
A glabrous shrub 6-19 inches high, coriaceous; leaves with strongly revolute 
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margins, glaucus beneath; flowers in few-flowered drooping umbels; bracts 
persistent; calyx lobes triangular: corolla um-shaped; stamens 10, anther with 
a slender terminal awn. 

Distribution. From Newfoundland to New Jersey: Michigan to British 
Columbia and Alaska : Europe and Asia. 

Andromeda floribunda. Pursh. Mountain Fetter-hush 

A leafy shrub from 2-6 icet high; branches nearly erect, bristly strigose 
pubescent; leaves oblong to ovate-lanceolate, ciliate and glandular dotted be- 




Pi* MS. Andromeda relifol in). 

Common in It* North. specially in boj. and «w»mp«. 
(Ada llayikn.) 



death; flowers white in densely flowered panicles; corolla 5-angled; stamens 10; 
anthers without appendages; capsule somewhat globose, shorter than the style. 

Distribution. In the mountains of Virginia to Georgia. 

Lyonia. Nutt 

Shrubs. Leaves coriaceous and evergreen or thin and deciduous; flowers 
hi racemes or panicles, white; calyx of 5 nearly distinct sepals; stamens 5; 
filaments hairy and often toothed or appendaged ; anthers unappendaged ; cap- 
sule 5-angled, dorsal suture with a thickened ridge; seeds with a thin testa. 

Lyonia Mariana, B. & II. Stagger-bush 

A glabrous shrub with black dots, from 2-4 feet high ; oblong or oval leaves, 
smooth above, slightly pubescent on the veins: flowers in nodding fascicles, 
racemose on nearly leafless branches; segments of calyx acute; corolla ovoid, 
white or pinkish; stamens 10; anther filaments 2-toothed near the apex; capsule 
ovate, as large as the sepals. 
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Distribution. Low grounds from Rhode Island to Florida. Tennessee ami 
Arkansas. 

Poisonous properties. All three species arc poisonous. The leaves oi the 
tetter-hush contain a narcotic poison, the andromtdotoxin C gl H..0 16 , and have 
been known to kill sheep. Sheep have also been poisoned l»v the mountain 
ietter-bush. The stagger-hush received its name because of the intoxicating 
effect of its leaves on sheep and cattle. 

PRIMULALfcS 

Iferbs or shrubs; corolla mostly present, gamopetalous; stamens borne on 
the corolla as many as its lobes or twice as many or more. The family Plum- 
bagiHaceae contains Statice. growing mostly in saline soil along the coast. It is 
used as an astringent, particularly in diarrhoea. The baveurn (Statice brasilien- 
sis) is one of the most powerful astringents, and is used locally as a gargle. 




Fig. JW. Sug«rr-t»u»V (Lronia marl- 
ana). showing flowering branch, onc-tliirr! 
natural »lxe. It contains a narcotic poison. 

(Che* nut. U. S. Dept. Agr.) 

Pa iMiLAce.se. Primrose Family 

Herbs with simple leaves and regular (lowers: calyx 5-parted; stamens as 
many as the lobes of the gamopetaious corolla and borne upon it ; ovary 1 -cellcd, 
bearing several or many seeds; calyx free from the ovary or partly adherent 
A small order with about 28 genera, and 350 species, of wide distribution in 
the northern hemisphere, many of them arctic. 
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Few of the members of this order are weedy, or at least they are not 
troublesome. The honeywort (Lysimachia S’ummularia ) has escaped from 
gardens into damp ground and occasionally some species of the loosestrifes, are 
troublesome as weeds. Several members of this family are cultivated for orna- 
mental purposes, among which are the cowslips or primroses and cyclamens. 
Native species of Sltirontma, like S. lanteokitum. and Lysimachia, are pretty 
ornamental plants. One of the prettiest of the native species in the northern 




Fie. i» 7. I^ni and »h«t M.tol f.-w-r. ol 
Pi inula, a and b ttyk*; e pollen anina, and 
J papillae of short My >«1 flower. Modified by 
C. if Kin*, after Stratburfer. 

stales is the American cowslip ( Dodetatheon \f radio), which is stcmles* and 
has a 6- parted reflexed corolla and exserted stamens. The true primroses 
( Primula ) are frequently cultivated, the P. sinrnsu and P. obconieo in green- 
houses. The English cowslip. P. x nlgons, is an interesting European plant, and 
is also found in high altitudes in North America. The beautiful P. Parryi, of 
the Rocky Mountains, is abundant along brooks and in moist meadows at high 
altitudes, and is one of the prettiest of the Rocky Mountain plants. The root- 
stock has a strong odor of musk and is said to be somewhat poisonous. The 
leaves of /'. obconica are poisonous to the touch, being similar in effects to the 
poison ivy, although not so strong. The European cyclamen is a commonly 
cultivated plant in greenhouses. The pimpernel or poor man’s weather-glass 
( AnagoUis orvrnsis, ) is common in sandy soil and occasionally somewhat weedy. 
It is native to Europe. In Primula and cyclamen is found rydamin, C #5 H 4# O ir 
with which primulin is »up|M>scd to be identified. 

Auagoliis, L. 

Herbs with alternate, sessile, or short- pet soled whorled leaves; flowers sol- 
itary, on axillary peduncles; calyx 5-parted: corolla wheel-shaped, deeply 5- 
parted; longer than the calyx; stamens 5: filaments bearded; capsule globose, 
circuntscissile, many-sccdcd ; seeds minute, flat on the lack. About 15 species, 
mostly in the old world. 

AnagoUis anrnsis, L 

Annual; leaves ovate, or oval, membranous, sessile, or somewhat clasping; 
calyx-lobe keeled, shorter than the obovate corolla-segments, fringed with 
minute stalked glands; flowers scarlet or white, usually with a darker center; 
capsule smooth. 

Distribution. Newfoundland to Minnesota, Mexico, and on the Pacific 
Coast. Naturalized from Europe. 
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Hi*. JSS. lVt.Un Cyctamra <Ctrtw«>. I'lrqurr.ily cu!!iv.k«l 
In Kicenhcmci. (rrom Amriwan Agnrutn.riM.) 



Poisonous properties. This plant is rsjweially common on the Pacific Coast, 
where it is well known as "Poison weed," ami according to Prof. Chesnut, is 
suspected of having caused the death of a horse at Santa Ana. It contains the 
glucosidc eyelamin C JX H tJ O u . and a saponin like substance, also a pepsin-like 
ferment. According to Ilyams, the fluid extract in 4 drachm «|o*es is fatal to 
dogs. 

Primula. L 

Perennial scapose herb*. producing a tuft of haNfil leaves; flowers dimor 
phous, umbellate, or in bractcd racemose whorls; calyx tubular, angled, 5-clcft, 
persistent; corolla funnelform or salver form : tube longer than the calyx; 
stamens 5, included ; capsule many-sccdcd. splitting at the top into 5 or 10 
valves. About 150 species, mostly in the northern hemisphere. This species is 
rather rare in eastern North America, but one specie-., (/’. Parryi), is abundant 
in higher altitudes of the Rocky Mountains, and is suspected of being poisonous. 

Primula obeoniea. 1 lance. Primrose 

leaves all radical and ovate-cordate; slender scapes 6-12 inches long; flow- 
ers blush-lilac or purple, frequently drooping; calyx saucer-shaped and shallow; 
petals deeply notched, obconical. 

Distribution. Native to China, but frequently cultivated in greenhouses. 
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Fig. JM. Pol»nn weed (/fM<dl/u arxtHJu). Flowering branch. 

52P. fc.S'S ru-sr!’- “ b "~' " J 




Fig., 390. _ Parry’* Primrose (Prwua/a 
Parry*). This primrose is common in high 
altitude*. The root* have a more or less 
musky odor and it i* regarded as poisonous. 
(Charlotte M. King.) 
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Poisonous properties. Primula obeonica and P. sinensis both contain cm- 
belir add C J H s O a (OH) 9 C 1I H tl . It has long been known that some people arc 
sensitive to poisoning by coming in contact wiht the leaves o i P. obeonica. The 
hairs act as an irritant poison. Dr. White calls attention to the injury as 
follows : 

The cutaneous distuibance therein drxiibni. •Innutiln venenata. subsided in • shod 
ti*. *ikI the din of the three afrtteJ persen* hat iciaaixd in a healthy condition until re- 
cretly. Within the last taro or there week*. hoNCter. tliey hare all lunifrMrd a irvurrence 
el the *ame symptora*. an ccicnatou* inflamnaticn of the hand* and face, and in about the 
•ame degree as last year. They now feel assured that the trouble is earned by Primula ob- 
etnica, tor the condition did not develop until a few daya after thia plant waa firat offered for 
•ale in the shop, where it was frrely handled by them. The proprietor informs me that hi* 
hands and face became affected immediately after making it up into dinner-tabic decoration*. 

Dr. Thurber refers to a case of poisoning quoted by Mr. Meehan: 

A perton. who after putting a lot of I’rimmla itenur, had hi* face *o swollen that he 
remained completely blind for a day. Tbi« was tbe serrrrst case yet reported; but it should 
be stated that Mr. Cliffe was at that lime suffering f.oa. poisoning by PufKa'Oii ^Uberrima. 

Mr. Thurl>cr says: 

Some hare likened thr effect* produced by Primula obetmiea to those of Kbit Ton«>Jtn- 
J'un. the Poison fry. but it is a well established fact that many persons are poisonrd hy fthu.r 
without coining In contact with the plant. Merely |>assing near it nr being mar a fire where it 
is being burned Is sufficient to cause serious poisoning, indicant g that the arrive print iplc I* 
volatile. 

F.BENALES 

Shrubs or tret's, with alternate simple leaves; flowers generally regular; 
calyx more or less adnate to the every; corolla guinopetalous or sometime* 
polypctnl.ui> ; stamens as many as the lobes, with corolla opposite them or more 
numerous. 

KAMI l.irs Of KKNAU'S 

Stamen* a* many as the corolla lobe* Sapotaccuc 

Stamens twice as many as the corolla lolres. 

Flowers dioecious or polygamous Ebcnaccac 

Flowers perfect Styracaceae 

SapotackaC Sapcdilla Family. 

Shrubs or trees with milky juice; simple and entire, alternate leaves; small 
and perfect, regular flowers; persistent sepals 4-7; corolla gamopctalous ; tube 
4-7 lobed, frequently with as many or more lobe-like appendages ; stamens as 
many as the proper lobes of the corolla: fruit a fleshy drupe, generally 1 celled 
and 1 -seeded; seed large, coat hard; endosperm fleshy or none. 

A small order of 35 genera and 400 species, of tropical regions. But few 
of these occur in the United State*, the most common in the southern states 
being the Southern buckthorn (Bumelia lydoides) and It. lanuginosa, both being 
common in the woods from Illinois southward. The star apple (Chrysophyltnm 
Cainito ) with a fruit about the size of an apple, has a pleasant flavor, but 
is said to be very constipating. The sapodilla plum (Achros sapota) also native 
to the West Indies, is widely cultivated in the tropics for its fruit, which is 
about the size of a pear and inferior only to the orange. The marmalade 
(Lucunia mammosa) oi tropical America, from 3 to 5 inches long, is much 
esteemed for its pulpy fruit. The leaves, however, contain puntic add, which 
is often used to adulterate cola nut. The fruits of the cainito (l.ueuwa obovala) 
a native of Peru and Chili, are also eaten, as are the fruits of the black bully 
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tree ( Difkolis salitifolia) of Jamaica. Seeds of Ihc buttertrec (Rossi, i 
aero) furnish an oil which is an article of some commercial importance 
India. The seeds of the huttertree ( ButyrosPermum Parkii ) of South Africa, 
furnish an oil which is used as food by the natives. Gutta-percha ( Dichopsis 
Gutta), of Borneo, and the Malayan Peninsula is the source of some of the 
Gutta-percha of commerce, which is used in surgical dressing, the same sub- 




EBENACEAE — EBONY 



681 



stance being also obtained from Mimusops Kauki, a large tree, native of British 
Guiana. The former contains gutta C |# H J0 N, ftuavil C l# N n O, and alban 
C J0 H 64 O a . Sapotin occurs in the hark of Achras Sapota and of 

Symplocos racemosa. In lotus hark occur three basic substances: loturin, col- 
loturin and loturdin. In the seeds of Wipe Maccleyana a toxic glucoside, C, 7 
H sl O, 0 , is found. 

The Sapotaceae or Sapodilla family contains a number of plants of economic 
importance in the tropics; among these are Mimusops Kauki, Dichopsis 
Gulta, Palaquium oblongifolium, of the East Indies, and other species 
which furnish gutta percha. This is obtained from the latex of these plants 
and because of its plasticity, is particularly valuable in the manufacture of 
surgical instruments and for temporary filling of teeth. The same substance 
is produced by Sideroxylon tomentosum and Payena. The Sapodilla tree (Achras 
Sapota) of Yucatan produces an aromatic gum resin which is largely used in 
the manufacture of chewing gum. Vegetable butter is obtained from the seeds 
of Bassia butyracea. The Sapodilla or Sapote ( A . Sapota ) is commonly culti- 
vated in the tropics, especially the West Indies and Central America, for its 
wild fruit. The star apple, Chrysophyllum Cainito, also produces a valuable 
fruit. Hard iron woods are produced by Mimusops Kauki of Australia and 
Argania Sideroxylon of Morocco. Saponin-like substances are produced by 
several plants of the family such as Omphalocarpum procerum. The Lucuma 
salicifolia and Payena latifolio contain hydrocyanic acid. 

Ebkkacrak. Ebony Family 

Trees or shrubs with very hard wood, alternate entire leaves and polygamous 
regular flowers; stamens from 2-4 times as many as the lobes of the corolla; 
ovary 3-12 celled; ovules 1-3 in each cavity; fruit a scveral-cellcd berry; seeds 
mostly single in each cell, large and flat, with a smooth coat. 

About 6 genera and 275 species. The most widely distributed tree in the 
United States is the common persimmon < Diospyros virginiana), a tree from 
20-70 feet high, found in woods and old fields from Rhode Island to New York 
and southern Iowa. The fruit is commonly eaten and the unripe fruit is used 
in medicine for internal hemorrhage. The Japanese persimmon (D. Kaki) with 
small flowers and a greenish-yellow fruit, of variable sire and shape, is cultivated 
in the Southern States and California for its fruit, which is delicious. In Egypt 
it is cultivated under the name of Lotus tree. 

The Indian persimmon (D. Embryopteris ) is a middle-sized evergreen tree 
native from India to Java, and is used in India in medicine, especially for 
chronic dysentery. Ebony wood comes from several species like the Ceylon 
ebony, Indian ebony (D. Ebmum ) and (D. melanoxylon), and is highly prized 
for furniture since it is hard and black. The calamander wood ( D . quesita ) of 
Ceylon is a hard wood prized for making boxes. The mangosteen or mabola 
(D. discolor), a native of the Philippine Islands, is now commonly cultivated in 
the tropics for its fruit, which is about the size of a quince and has a pleasant 
flavor. Other hardwooded trees are D. Cargiilia and D. peutamcra, natives of 
New South Wales. 

Ebony wood is of various colors; the black from D. ebenum; red ebony 
from D. rubra, native of Mauritius; white ebony from D. chloroxylon. Other 
species of Diospyros furnish a striped ebony, and others a green. 
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Stybacaceae. Styrax Family. 

Mostly tropical shrubs or trees with regular perfect, or polygamo-dioecious 
flowers ; calyx free or adherent to the ovary : corolla ganiopetalous, or poly- 
petalous; the lobes or petals 4-8; stamens twice as many as the lobes of the 
corolla, or more, inserted on its tube or base; the filaments nionadclphous, or 
in 4-5 sets; style 1; ovary 2-5-celled; fruit a berry or drupe. 

About 75 species and 7 genera, few of them native to the United States. 
Several species are cultivates! for ornamental purposes, especially the snow- 
drop or silver bell tree (Holtsia Carolina) which is a small tree native to the 
southern states. Styrax Bensoin is obtained from Sumatra and Java, benzoin 
being obtained by cutting incisions into the plant, from which a resin exudes 
and soon hardens by exposure to the air, Ben;on) is used chiefly as incense in 
the service of the Greek Church. 




Fig. 392. Black Asb (Frarvtms nigra), t. Flowering branch ot 
staminate tree. 2. Flowering branch of pistillate tree. 3. Pistillate 
flower showing rudimentary merer*, enlarged. 4. Longitudinal section 
of ovary, enlarged. 5. Fruiting branch. 6. longitudinal section ot 
fruit. 7. rnkio. $. Winter bn«Urt. I. 2. 5. 6. 8. one-half natural 
sue. (M. M. Cheney in Green's Forestry of Minnesota.) 
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Styracin, C a H 1# 0,, one of ihc ketones, occurs in Styrax Benzoin, also resin, 
benzoic acid CjH # 0„ and cinnamic acid C # H f O_. Siam benzoin contains 
vanillin. 

CONTORTAB 

Herbs, shrubs or trees; leaves opposite or rarely alternate; flowers regular; 
corolla gamopetalous, rarely polypetalous or wanting; stamens generally borne 
on lower part of corolla when present, as many as the lobes or fewer; ovaries 



2, distinct. 

FAMILIES OF CONTORTAR 

Corolla none; stamens usually 2 Olcaceae 

Corolla present, regular; stamens as many as its lobes. 

Ovary 2; stigmas and sometimes styles united; fruit a follicle. 

Stamens distinct Apocynaceac 

Stamens inonadelphous attached to a stigmatic body Asclepiadacear 

Ovary compound, 2-celled Koganiaceae 

Ovary 1 -celled Gemianaccac 



Oi. eacf.au Olive Family 

Trees, shrubs, or some nearly hcrhaccous; leaves opposite or rarely alternate, 
simple or pinnate without stipules; flowers in panicles, cymes or fascicles; calyx 
small, inferior, sometimes wanting; stamens 2-4; filaments separate; ovary 
superior, 2-celled; ovules a few in each cavity; style short or none; fruit a 
capsule, berry or drupe. About 50) species. Contains the lilacs (Syringa mi- 
liaria, ,V. persica), the jasmine (Jasminum grandiflorum) cultivated in France 
iii the source of a valuable perfume; the fringe tree (Chiononthus rirginica), 
well known in cultivation, and the ashes which make valuable timber trees like 
green ash (Praxinus pennsyhamca. ror. lonccolola), white ash (/•'. amcricann), 
black ash (/*. nigra ) and manna of Europe. P. Ornus. The sweet exudate is 
called manna which contains manneto I and a glucoside resembling acsculin. 

The olive (Olea europaea) of the Mediterranean region, is cultivated ex- 
tensively in southern Spain. France. Italy to Arabia. California, and other warm 
countries. The unripe fruit is used for table purposes by steeping in watef 
containing lime and ash, and then pickling in a salt solution. The nearly ripe 
or ripe olives arc used in a similar way. The seed as well as fruit contains an 
oil consisting of olein C,H 5 (0C 1> H M 0) g . the greenish color of which is due 
to the chlorophyll. It is nutritive and laxative. The hard wood takes a line 
polish. 

Edwards and i’owcr have found an alkaloid in the bark of Praxinus amer- 
icona, one in the hark of Olea glandulifera, in the leaves and bark of Ligustrum 
robuslum, and in the leaves of Josmiuum. Tlie glucoside phillyrm, C^H^O,.. 
occurs in Osmanthus fragrans and Porsylhia suspensa, and may be converted 
into phillygenin, C J0 H 2J O g . which may again be readily converted into ugenol 
and vanillin. Ibo C J0 H, s O 19 . a saponin-like glucoside. occurs in Liguslrunt and 
Ibotu; chionanlhin is found in the bark of Chionanthus virginica, and is intensely 
bitter. It may also contain saponin. The plant is probably somewhat poisonous. 

I.igustrum (Toum.) L. 

Shrubs or small trees with opposite entire leaves; flowers in a terminal 
thyrsus or panicle; corolla gamopctalous. funnelform, tube short, the limb 4- 
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lobed; stamens 2; filaments short; ovary 2-cellcd, with 2 ovules in each cavity; 
fruit a 1-3 seeded berry. About 35 species, natives of the Old World. 

Ligustrum t ‘ulgare, L. Privet 

A shrub with long and slender branches, firm leaves; smooth, lanceolate or 
oblong, and short petiolcd; panicles dense, minutely pubescent; pedicels very 
short; flowers white. 

Distribution. Commonly cultivated for ornamental purposes, but escaped 
here and there from cultivation. 

Poisonous properties. The leaves and fruit of the plant are said to be 
poisonous. Prof. Chesnut states that accidents have been occasioned to children 
who have eaten the fruit or the leaves. The plant contains syringin and the bitter 
glucosidal principle syringopicrin 6’ M H J4 0 )T . These also occur in the lilac. 
Edwards and Tower have also found an alkaloid in the leaves ami bark of an 
allied species, Ligu strum robustum; ami it was discovered also fa be in the seeds 
of I., tboto. 

LocANiActAE. Nux Vomica Family. 

Herbs, shrubs, vines, or in a few tropical genera, trees; simple, opposite 
leaves, stipules or small membranes; flowers perfect and regular in axillary or 
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cymose clusters; calyx of 4 to 5 parted sepals; corolla gamopctalous, 4 to a 
parted; stamens as many as the lobes of the corolla or alternate with them; 
fruit follicles or drupes. 

About 30 genera and 400 species, in warmer regions, several of them very 
poisonous. Strychnos .\'ux-vomi(o. native to' India and the islands of southern 
Asia, is a small straggling tree, in its native country known as the Koochia 
tree. The fruit resembles an orange, but with a hard rind and numerous flat 



Fig. 394. Strychnos (Siryekncs Cret+uxieno). A curare plant of French 
Guiana. (After Faguet.) 
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seeds covered with silky hairs. The seeds contain two deadly alkaloids, strych- 
nin C 21 H, ; N,0, and brucin C J3 H Strychnin is bitter, used as 
a tonic and’ to stimulate the circulation. The bark and root are also bitter. Tlic 
natives of India use it for snake bites and fevers. This alkaloid is also ob- 
tained from other i>Iants of this order, being extracted by water acidulated with 
hydrochloric acid. It has an intensely bitter taste perceptible in very dilute 
solution (1 in 700,000). 

Delafny has shown that starving irogs are much more sensitive to strychnin 
than are normal frogs. 1 




Fig. 395. Yellow Jessamine (GrUmimn lemfcrvirtHt.i Flowering 
liraneh, bud, dehiscent fruit, longitudinal sections of fruit and flowers. 
Root contains poisonous alkaloid. (After Faguel.) 



t In a recent paper by Reid Hunt "Tbe Effects of a Restricted Diet and of Various Dicta 
Upon the Resistance of Animals to Certain Poisons." Bulletin Hygienic Laboratory. Public 
Health and Marine Hoepital Service, of the U. S. Treasury Department, be reportsthat diet 
has a marked effect upon resistance of animals to certain poisons; the resistance of some 
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It contains the glucosidc /ogania C M H J4 0 |4 especially in the pulp. The 
.S', toxifera of the Orinoco, used as an arrow poison and called "curarie,” or 
curare, is ohtained from the stripped hark, which is steeped in water. It con- 
tains the alkaloid curarin C^H^N.O. Other alkaloids found in curare are 
protocuria C w H 9> NO. which is poisonous, lubocitwrin C lt H :| N0 4 and curia 
C|«H, 7 NO a . The dried see<ls of S. potatorum are used for clearing water. The 
Ticutc of Java is a strong poison causing tonic and clonic convulsions and there 
is no known antidote. It is used as an arrow poison. S. Crnvuxiano of French 
Ouiana is used as a curare poison. 

Dr. Winslow describes the toxicological effect of strychnin on a dog as 
follows : 

One-twentietb of a grain of Btr>chuin nitrate, injected subcutaneously by tli.- writer into a 
■log weighing 25 lb*., earned uneasiness and ndlrimt. wish |wotru»i)i> nf tl»«r rye-bat!*, and 
in the space of ten minute*, tetar.ie convulsion*. The breathing was shallow and almost im- 
perceptible. the pulse rapid and irregular, the lip* were covered with foam, the tail waa stiff 
and extended, the ear* laid hack. and tlrere «ai general muscular rigidity, the animal lying 
on hi* aide in a »tate of opisthotonos. Thi* condition lasted .shout three minute*, and wa» 
followed by a period of relaxation. Ilut the slightest I*>i*e or irritation of the «Uin brought 
on convulsion*. The convulsion* became less frr<|iieiii amt violent, and crxed altogether 
within half an hour. The some ar.ural »»» given gr. l-4fl of the alkaloid on the following day, 
but withont producing any appreciable result. One tenth of a grain, given on another day and 
in the Mine manner, caused immediate unnaaire** and re*lV««ne>a, and i-t ten minute* induced 
n severe eanvulaion. lasting for three n mile*, in which the animal waa *o rigid that he could 
he lifted bodily without bending. The rara were drawn l«ark, tlic limb* weir extended and 
■tiff, the lull waa atraight and rigid, ami there was twitching of the ntnadea of t'.ie jaw and 
limb*. The corner* of the moot I were drawn back triaii* *ardor.irit* t. the month wa* covered 
with foam, and there waa torn • trismus. The breathing wa* neat ly •uppre**ed l owing to 
tetanic *pa*itt of the respiratory rnncle*. following this *u.n, the jaw ilropped, the 

in itself a relaxed and another attack co*ild not be prodnrrd by unite* or rxtrrnal irritation. 
Some twitching of the temporal muscle* per Mated. Kvidrntly the second »tage of poisoning 
had ensued, and the motor nerve* ami cel'* of the inferior corona had become paralysed. Death 
occurred In general paralysis within half an hoar, and without any recurrence of convulsions 
or tetanic condition. Death take* place more eomm.mly in strychnin poisoning from asphyxia, 
during a convulsion, and ia caused by *pa»m of Hr respiratory muscles, or. more rarely, by 
spasm of the glollia. Sometime* a falal result en* ir. imn exhaustion, between the paroxym*, 
and occasionally death appears ««• follow the intense action on the nervous system, and dc 
ptcsslon of the heart. 

The lethal dose for dogs ha* beer wt at gr. 14 gr. I % f Kaufman:). This i* much loo 
large, a* evidenced by the experiment mentioned above. The fatal amount varies greatly in 
accordance with the weight of the animal; probably lr*« than gr. 1-20 would kill toy terriers, 
and case* are reported where they liave been destroyed by gr. I 60 of tire alkaloid. The ther- 
apeutic dose should, therefore, be prot«*rtioned. a» advised, to tire weight of the animal, I'ive 
to eight grain* of nux vomica will Will a dog. 

animal, must be increased forty fold by change.* in diet. It VM found that diet caure* dis- 
tinct. but not very marked, difference* in resistance to luorpltin. The experiment* further 
show that foods such as enter largely into lire daily diet of man have most pronounced effect 
upon resistance of animal* to several poison*. They produce change* in metabolism but are 
not readily detectable by means ordinarily used in metabolism studies. Diet cause* distinct 
but nut very marked difference* in resistance to moephin. It wa* found hv Hurt that the 
effect of oatmeal diet in increasing tire resistance of certain animal* In acetonitrile is probably 
due in (■art to a specific effect of the diet upon the thyroid gland. The poisonous action of 
acetonitrile, according to Hunt, i* largely due to far formation of hydrocyanic acid from it. 
This i. the view expressed not only by Dr. Hunt, but a!*o by Heyman* and Mavoin. 

In the patier by Dr. Hunt referred to above, a Matement is taken from the work of Mans- 
field that starving rabbit* are much more susceptible to rhloralhydrate, patalrhvdc. and mot- 
phin than well nourished one*. I.cwin stared that starving animal* are more resistant to 
nuillin. atropin, and nicottn, Hurt well nourished one*. Salant and Rieger found the resist- 
ance of rabbit* to caffein to be diminished when tire animal* were **arving for four or five 
days. The fatal dose was about 20 percent Ir** tban in well fed rabbit*. In thi* connection it 
is also of interest to state that Hunt found that season ha* an important effect upon the re- 
sistance of animals to certain poison*. In some cases these effects seem to depend upon sea- 
sonable variation, in the activity of the thyroid. 

Poster, who experimented with dog* ard rreur. found that when dog* were kept upon a 
high protein nutrition all died front 1 I'ftr rein l<r kilo, and of three kept on medium low 
plane of protein nutrition, two survived this dace. 
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The minimum fatal (low of strychnin foe nan U onehatf a grain. Usually four lo *even 
grains conititutr a lethal quantity, but recovery has ensued following the ingestion of 22 
grains, after a full meal. 

Hants — Tlx touc symptoms in horses resemble those already described in the dog. They 
do not appear foe tome time (20 minutes to 6 hesirs), depending on the rapsilily of absorption 
when the drug is swallowed, and include exciletaeot. muscular spurn and convulsions, in- 
creased frequency of the pulse, and difficult respiration. Death occurs in convulsions or in 
the interim between them. The minimum fatal dose of strychnine, when given under the 
skin, is about I to 3 grains, and wben swallowed. 3 to S grains of the alkaloid, or I to 2 ounces 
of nux vomica. 

Cal I It are similarly affected with horses and dogs. There are rihihitcd muscular spasms 
frequent pulse, difficult respiration, sensitiveness to light, sounds and eaternal stimuli, pro- 
trusion of the eye-halls and convulsions. The fatal dose, by the mouth, varies greatly owing to 
difficulty of absorption in the complicated and capacious digestive apparatus of these ruminants. 
This is true of all medicines. When givrn under thr skin, the lethal dose Is a little larger than 
that for horse*. The fatal dose for swine is said to be from gi. 1-6 gr. 1$. Chickens are com- 
paratively insusceptible; also guinea pig* and some monkeys. 

Strychnin poisoning differs from tetanus in the fact ihsl muscular rigidity is continuous 
in the latter, hut disappears to a considerable ilegree . if not completely. In the periods between 
the convulsions, in the case of strychnin poisoning. Moreover, in trtamia the body and 
limbs are less, and the jaw mere affected; while in strychnin poisoning the cordilion is reversed. 

Trt%itmtHl — The treatment embraces the use cf chemical antidotes, as iodine or its salts, 
or tannic acid; animal charcoal and emetics or the stomach tube, before absorption has occurred. 
The best physiological antidote is chloral in Urge doses per rectum. Chloroform and nitrate 
of amyl may also be given by ints'aiion. and quiet and rest enforced. Artificial respiration is 
of no service on account of the muscular spasm*, unless air be forcibly driven into the trachea 
through a canuta. Calabar bean and gelsemrum beck depress tlx inferior cornua, but neither 
is of much value in strychnin poisoning. 

A large number of the ruses oi poisoning are fatal: according io Schaucn- 
stcin 0 2 out of the 130 reported by him proved fatal. According lo Talk, the 
minimum lethal dote is as follows; 6 mg mi. strychnin nitrate lor rabbit per 
kilogramm; rats. 75 mgrm; frog*. 2 ntgrm. In one case V, grain strychnin 
sulphate produced death in 20 minutes, in another case 7/10 grain was required. 
The so-called vermin killers contain strychnin. 

Strychnin is the best remedy to stimulate the action of the heart, and lo 
promote appetite anti digestion. It is valuable in chronic tympanites of rattle. 

The St. Ignatius or False Angostura Bark (.S‘. tgnntii ) of the Philippine 
Islands, much used in medicine in the Philippine*, contain* ihc same substance 
as .V. S'uJt-vomiea. The 5*. mataccensis of Tonquin is used as a remedy for 
leprosy. Pink root (Spig/lia marilandua) is a perennial herb; wilh opposite 
sessile leaves; tubular funnel-form corolla, red outside. yellow within; 6 sta- 
mens; slender style; short 2-cellcd capsule; found from Ohio to Florida and 
Texas. It contains a volatile alkaloid spigelin resembling coniin and a hitter 
acrid principle. It is a powerful anthelmintic. According to llyams, when 
taken in ovcr«k»sc* it excites the circulation, causes dimness of vision, vertigo, 
dilated pupil*, spasms of facial muscles and general convulsions, followed by 
death. It is especially fatal to children. Dr. True reported the plant to be 
poisonous. According to I)r. Stockbcrger this is frequently adulterated with 
Ruellia ciliosa (East Tennessee Pink-root). The prepared drug may contain, 
as impurities, roots of golden seal, serpentaria. soapwort, wild yam. and stone- 
wort. 

Gcls/mium, Juss. Yellow Jasmine 

Smooth vines with opposite or whorled leaves: (lowers in axillary cymes, 
regular, perfect; calyx deeply 5-parted; corolla funnel-form, S-lobed; stamens 5. 
inserted on the tube of the corolla ; pistil with a 2-cellcd ovary ; style slender. 
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or filiform, 4-cleft; fruit a capsule, flattened, seeds winged. A small genus of 
2 species, one in North America and the second in Asia. 

Gelsemium sempervirens (L.) Ait. Yellow Jessamine. 

A well known poisonous woody vine climbing over shrubs and trees to the 
height of thirty feet or more; with opposite or entire ovate or lanceolate leaves, 
shining and evergreen; flowers showy and fragrant in short axillary clusters, 
yellow. 

Distribution. This plant grows in woods and low grounds from eastern 
Virginia to Florida, and as far west as Mexico to Guatemala. 

Poisonous properties. It contains a poisonous alkaloid, gehemiit C a4 U 2(| 
N 2 0 4 . The root is frequently used in medicine and poisoning has been caused 
by overdoses. It is used in febrile and inflammatory infections, and on the 
nervous system it is an antispasmodic sedative. It is, however, a powerful 
drug and should be used with great caution. In overdoses it produces nausea, 
pain in brows and eye-balls, dilation of the pupils, paralysis and dimness of 
vision. When overdoses have been administered, stomach pump and coffee 
should be used at once in conjunction with whiskey. Gelsemin is a colorless, 
crystalline, bitter principle. This plant also contains the amorphous, bitter 
alkaloid, yelseminin G’ a2 H 2(V (OH)N,O a . 

Dr. Winslow gives the toxicological effects on animals as follows: Muscular 
weakness, especially in the fore legs, staggering gait and falling. These symp- 
toms arc followed by convulsive movements of tl*e head, fore legs, and some- 
times of the hind legs. The respiration is slow and feeble, temperature reduced, 
and there is sweating. Death occurs because of respiratory failure. Morphine 
subcutaneously has proved a good antidote. 

Hlyth records that 10 mgr*, killed a frog in 4 hours. 8 mgrs. killed a cat 
in 15 minutes; 1/6 grain killed a woman in 7yi hours. 

Gintianackar. Gentian Family. 

Smooth, bitter herbs with opposite and sessile entire mostly simple leaves 
without stipules: flowers regular and perfect in clusters or solitary; calyx per- 
sistent, 4-12 lobed; corolla gamopetalous, 4-12 lobed or parted, mostly persistent 
but withered; stamens as many as the lobes of the corolla, alternate, inserted 
in the throat of the corolla; pistil with a 1 -celled or partly 2-ccl!ed ovary; 
ovules numerous, anatropous or amphitropous ; fruit a capsule, mostly dehiscent 
by 2 valves; seeds small, with a minute embryo and fleshy endosperm. 

About COO species of wide distribution. Several plants of the family arc 
used in medicine. The American centaury or rose pink ( Snbatia anyularis ) 
furnishes a simple bitter tonic formerly much used in intermittent fevers. An 
allied species contains the glucosidc erythrocentaurin, C aT H 24 O a . The Chirata 
(Swertia Chirata) a bitter tonic, contains the glucosidc chiratin C Jn H ia O |B , a 
very bitter substance, and ophelic acid The root of the American 

columbo ( Frasea carolinensis) is used as an emetic and cathartic or as a tonic 
The F. speciosa is common in the Reeky Mountains. Several species of the 
gentian, as Gentiana Andreivsii, G. puberula, arc used as bitter tonics. 

The gentians are largely used in the preparation of the so-called stock 
foods, the chief constituents of the root being a bitter crystalline glucoside, 
gentiopicrin C„H ao O, a and gentisic acid C I4 H, 0 Oj. The plants act as stomach- 
ics and bitter tonics. 
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Gentians are pretty flowers, but few of them arc cultivated. The prettiest 
of these are the closed gentian ( G . Andrewsii ) , with large blue flowers, the 
white closed gentian ( G . fiainda), the fringed gentian ( G . crinita), and the 
Texas lily (Eustoma Russrllianum), native from Texas to Nebraska and intro- 
duced into Colorado, with handsome large blue and white flowers. 




Pi*. i9C. Yellowi.l. Grnilin 
(CniiiH A plan' 

with bitter proprrtie* frequently 
uwd in connection with stock 
food*. (Lou i'a (time I ) 

Stmxanthcs (Tourn.) L. 

Smooth marsh herb with creeping rootstock*; leaves 3-foliolatc; flowers 
conspicuous white or purplish, in racemes or panicle; calyx 5-partcd; corolla 
short, funnel- shaped, 5-clcft; stamens 5. inserted on the tube of the corolla; ovary 
1 -celled: capsule oval, indchiscent. 

Menyanthes trifolhta L Buckbean. Bog-bean 

Perennial from scaly rootstocks: leaves pctioled, sheathing at the base; 
leaflets oblong or obovate: raceme 10-20 flowered; calyx shorter than the white 
or purplish corolla. 

Distribution. Europe and Asia, and North America, especially northward 
from New England to Greenland and Alaska, Iowa and Minnesota. 
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Poisonous properties. Ruckbean is bitter and suspected of being poisonous. 
It causes nausea, and contains the substance menyantkin C aj H S0 O u , in the 
green parts of the plant. 







Apocvnackae. Dogbane Family 

Perennial herbs; shrubs or vines with acrid or milky juice; entire, mainly 
opposite leaves; without stipules; and perfect, regular 5- parted flowers; the 
5 lobes of the gamopetalous corolla convolute and twisted in the bud; stamens 
as many as the lobes of the corolla, alternate with them and inserted on the 
tube, or throat; pollen granular; ovary superior, with 2 distinct ovaries; fruit 
follicles or drupes ; seeds with a large straight embryo, often bearing a tuft of 
hairs. About 125 genera and 1(100 species. Very widely distributed, chiefly in 
the tropics. 

The best known representative, perhaps, under cultivation is the oleander 
(iWerium Oleander) from the Levant, naturalized in Southern Europe, the 
Southwest and Mexico, and the .Xerium odorutn, of India. The periwinkles, 
Vinca minor and Vinca major . are common in cultivation, the most widely 
distributed being the common periwinkle ( Vinca minor) erroneously called 
myrtle, found especially in country gardens and running wild in cemeteries and 
shady places. Some species of Gynopogon have a cumarin-like fragrance. 
Rubber is obtained from Ochrosio, Landolpkia . Kicbsia . Hancornia, Urceola and 
others. Of the medicinal species, the / llstonia . or Dita Eark, is a handsome 
forest tree from 50 to 90 feet high: common throughout the Indian Peninsula 




692 



MANUAL OF POISONOUS PLANTS 



to Ceylon. The Dita Bark contains the alkaloid ditamin C u H 1§ NO,, recom- 
mended as a tonic and an antiperiodic ; also the alkaloids eckitamin C a H Jg N 8 0 4 
and echitemin C. 0 H JT NO 4 . In the bark of Alstonia spectabilis, besides ditamin 
and echitctnin there is found a third alkaloid alstonamin. An allied species 
native of eastern Australia, is used for ague. In North America the dogbanes 
are also used in medicine. The ordeal tree of Madagascar ( Cerbera Tang bin) 
produces a very poisonous narcotic seed. It is used by the natives to poison 
persons, and formerly criminals were put to death by being pricked with a 
lance dipped in the juice of the kernel. A single seed is said to contain enough 
poison to kill 20 people. 

Both species of Apocynum are used in medicine. The Indian hemp used 
as an emetic, cathartic and diuretic contains the glucoside apocynein and a 
bitter resin dike extractive, apoeynin, both of which Schmiedebcrg isolated. 
The Thtvttia nerii folia of tropical America contains a powerful heart poison, 
tkeretin C t4 H 4B O a , and theveresin. Strophanthus Kombe of Hast Africa is a 
woody climber, and contains slrophanthin C,,II 14 0, which acts like digitalin, 
being valuable in cardiac disease; it is also used as an arrow poison* The 
,S\ hispidus contains the same glucoside and an alkaloid inaein. The action of 
this drug is similar to Digitalis although not as efficient. The Querbracho 
{Aspidosperma Querbracko bianco ) of Argentina furnishes a valuable tanning 
bark containing 3-4 per cent of tannin; it also contains alkaloids, six of which 
have been discovered, among them being ospidiospermin C^H^O,, as put o- 
s per mat in and qutrbrachin C^H^NjO,, aspidosamin and quebrachinomin. The 
yellow flowered Nightshade ( I'rechitea ) of the West Indies is a cardiac poison 
not unlike Digitalis. 

Apocynum. Dogbane 

Perennial herbs with opposite entire leaves; small white or pink flowers; 
calyx 5- parted, with acute lobes and corolla bell-shaped, 5-clcfl with 5 small 
triangular appendages below the throat opposite the lobes; stamens 5, inserted on 
the base of the corolla, with arrow-shaped anthers; style none; stigma large, 
ovoid, slightly 2-lohed ; fruit of 2 long slender follicles; seeds numerous, small, 
each with a long silky coma. A small genus of about 1 5 species, found chiefly 
in the north temperate zone. 

Apocynum androsaemifoiium L Spreading dogbane. 

Rootstock horizontal, smooth, or rarely soft-tomentose, branched above, 

•There are also many snake poisons belonging to different families. 

In the family Acanthaccae are Andrographis paniculate, Rhinacanthus com- 
munis, Barleria cristate and B. lupnlina, the latter of which contains not only 
a large amount of potassium hut some alkaloids also. 

The common names of a great many plants indicate their supposed virtues 
as antidotes for snake bites. In the last edition of Gray’s Manual, a few of 
the common names of this class are among the Compositor; as Rattlesnake 
weed (Hieracium venosum), Rattlesnake root (Prenanthes alba, P. serpentaria). 
Rattlesnake master or Button snakeroot (F.ryngium yuccifolium), Black snake- 
root ( Saniculo marilandica ) ; among the Orchidaceat Rattlesnake plantain (Epi- 
pactis pubescens) ; of the Gramirtrae, Rattlesnake grass ( Glyceria canadensis), 
perhaps so named because of the rattling of the spikelets ; Snakegrass (Eragrostir 
mcgastackya ) , so called because of the odor of the grass; of the Ophioglossaceae, 
Rattlesnake fern (Botrychium Yirginianum). 
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spreading ; leaves ovate, petioled; cymes loose, spreading, both terminal and 
axillary; calyx segments shorter than the tubes of the corolla; the latter pale 
rose color, open, bell-shaped. 

Distribution. Common borders of thickets from Canada to British Columbia 
to Arizona and Georgia. 

Apoeynum caunobinum I* Indian Hemp 

Glabrous or more or less soft-pubescent, 2-3 feet high, smooth, terminated 
by an erect, close, many-flowered cyme; corolla lobes nearly erect; the tube 
not longer than the lanceolate segments of the calyx; greenish white; appear 
in July and August. 

Distribution. Common species eastward and troublesome as a weed in 
northern Mississippi Valley. 

Poisonous properties. Said to be poisonous to live stock. 




J98. Indian Hemp (Jpocynum can- 
i). Flowering and fruiting brancbei. 
of fiber, from ate®. Section of flower. 
Faroisbct a food ba.t fiber. (Dodge. U. S. 
Depf. Agr.) 



S'erium. Oleander 

Shrubs; leaves coriaceous, rigid, closely and transversely veiny; flowers 
showy, in terminal cymes; corolla salver form or tube narrow, funnelform; 
stamens attached to the middle of the tube; style 1 ; ovaries 2, forming pods; 
seeds tufted. Native to the Levant and India. 
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Serium Oleander L. 

I.<avcs lanceolate; coriaceous, rigid, closely and transversely veiny; flowers 
in terminal cymes, rose-color or white; anthers scarcely protruding. 

Distribution. Native to the Levant, naturalized in Southern Europe, and 
Southwest United States. Frequently cultivated in greenhouses. 

Poisonous properties. John Smith, in his Domestic botany, says, with 
reference to its poisonous properties: 

ll glows abundantly in ihe vattcy of tie Jordan, and ■tin in iloncr » very beautiful. The 
whole of the |Jant is poisonous, and it is recorded that wKlim in Spain were piiiowi ilcnigh 
tlirir meat being roasted on if>its made of the peeled stem. 

Prof. Chesnut states that stock arc occasionally poisoned by eating the 
leaves, as the plant grows wild in northtru Mexico and is abundant in the 
•Southwest. The oleander is a heart stimulant acting like digitalis. Dr. S. 
VVnteff recently reported a case in which gastro enteritis occurred; nausea, 
vomiting and irritation were prominent symptoms. He also reports the odor 
of the flower as poisonous 




Pig. yn. Oirar.der f.Voi—i O! tender*. Al Ihr left, a stamrn; 
tl. I h read rnlargrd; am. cell* of anther; rlmgaird rrd of connector. 

Al the right, dowering branch. Whole |. am p itonoti*. (Prom 
Venue’* T«aW de Itoianwiur. I 

Prof. F. W. Wilson of the Arizona Station 1 itas recently brought together 
the literature on the subject of oleander poisoning, also giving some of his 
own experiments. 

Prof. Wilson finds that boili the pink and white varieties arc poisonous. He 
conducted some experiments with two horses, a cow. a mule, and three sheep: 



11-//. .Iris. Exp. Sta. S9:JS<- 
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The iniwml of oltitifc: whuii lo nav dtjih in hniin ranges from 15 !o 20 giti. of 
|r«r:i leave*, and from 15 lo JO gn. of dry leaves. Ttis depend* on the condition of U.r animal 
al I be lime the poison is obtained. A full ftotmach will necessitate more poison. In the raw* 
nf cow* it i* ««fc to say that from 10 lo 20 gn. of green leave* and 15 to 25 gin. of dry leave* 
are sufficient to cause death. For »keep «he fatal dose of either green or dry leave* i* from 1 
to 5 gnu There i* little danger in the ba'k. root*, or dower* since lire stock would hardly 
obtain sufficient poison in that way. . . 

The gcnrral symptoms are increased temperature ar.d prise, coldness of the extremities, 
warm body temperature, dilation of tie pnpi'i of the eye*, ar.d discoloration of the mouth and 
MStrila followed by sore mouth. The body brc«r«» wet with sweat, due to the exertion caused 
by the powerful heart stimulation. Tie animal generally refuse* to eat or drink during the 24 
lours preceding death. Tim i* usually dee to soreness of the mouth aisl throat, making it 
plinful to masticate and swallow food The howels act often and feces art usually greenish 
in color. The action of the ViJory* i» increased slightly ami color of urine is normal. There 
it little ilouht that numerous rase* of rlcander poisoning have revet been brought to light 
b«au*e of death being attributed to oilier source*. It is .afr to say, however, that many hun- 
dred* of animals have been lost in southern Aiitona front this duel. 

Asa.*K.u>*ctit Milkweed Family. 

Perennial herb*, vine*, nr dirul*. with ir'Iky juice and opposite or whorlfd 
leased, enlire; flowers itt umbels, regular; calyx inferior; corolla 1*11 or urn* 
shaped, rotate or funnel-form. 5-luhed or 5-cleft, the Kliments generally re 
flexed; a crown between the corolla anil (lament; stamens 5, inserted on the 
corolla: generally monadclphous ; anther* connivcnt around the stigma or more 
or less united with each other; commonly bearing an erect or indexed mem- 
brane; pollen collected in masse*, generally 10. known as pollinia; ovary con 
sitting of 2 carpel*, in fruit of 2 follicles: seeds flattened, usually appendaged 
by a long tuft of hairs called a coma. 

About 200 genera, and IrtO species, of wide distribution, many memliers of 
the family being weedy; some are medicinal, but few arc economic. Several 
plant* of the family are cultivated The Periptoca gratta of die 01*1 World i* 
an ornamental climber and produces granular pollen in place of pollinia. The 
S tape Ha, several species of which are cultivated, arc native* of the Cape of 
Good Hope. They produce flower* of dull purple color with transverse stripes, 
exhaling a very disagreeable o*lor not unlike that of putrid meat. 

The wax plant (Ifoya runwis). is a well known house plant of India, with 
rooting stems; thick, fleshy, oval leave*: and flesh colored flowers. The I'iucf- 
loxicnm i* a Kuropean climber sometimes cultivated in the Eastern Slates. 
Several species native from South America are sometimes cultivated for orna- 
mental purposes. Some species of the order are used in medicine. The Indian 
sarsaparilla (Urmidesmus iudirus) growing in the Indian peninsula and Ceylon, 
has a medicinal root which i* used a* a tonic and diuretic. The root has the 
odor of the tonka bean or of sweet clover. The mtnlar (Calolropis procera) 
also a native of India, from Ceylon and the Molucca*, is common in waste 
ground*. The bark contains one hitter principle, mndarin, used as a tonic and 
diaphoretic and in large dose* as an emetic. It produces a strong fiber, the 
silk being exported as "kapok." or tree cotton. The Indian ipecacauanha (7y- 
lophora aslhmalica) is a climbing perennial of India and Mauritius; anciently 
much used by the Hindoos in dysentery. The pleurisy-root or liutterfly-weed 
[Asclepias tubernsa ) is used as a diuretic and an emetic. A. Curassavica of 
Ihe West Indes is a vermifuge. The flower* are said to produce excellent 
honey. Generally, however, honey bees are killed by becoming entangled in 
the pollen masses of some oi the species of Atcltpios. Many other plants of 
the order have an acrid poisonmi* juice. Two of our common species of milk- 
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weed (A. tuberosa ) and (A. incantala) and the (Vincctoxicum officinale ) 
contain the bitter glucosidc asclcpidin which is an amorphous, hitter, yellow 
emetic substance. The root especially, which acts as an emetic, is recorded as 
poisonous in Europe and cattle and other domestic animals will not cat it. 
Fricdbcrger and Frohner state that it causes diabetes and general weakness. 
The caustic bush Sarcostemma australe of Australia is regarded in that coun- 
try as poisonous. Thc.Condurango ( Marsdenia Cundurango), a .South Amer- 
ican vine, is used as an alterative. It is bitter and acrid. The root of 
Asclepias stellifera of South Africa, according to J. Burtt Davy, yields an ex- 
cellent rubl>er. 

Asclepias (Tourn.) L Milkweed 

Perennial herbs with milky juice, entire leaves; flowers in umbels; calyx 
5-parted, persistent, the lobes spreading; corolla deeply 5-parted, reflexed dur- 
ing flowering, deciduous; the crown consists of 5 hooded processes each con- 
taining an incurved horn, enclosing the stamen !ul»e; stamens 5, inserted at the 
base of the corolla; anthers adherent to the stigma, each with 2 cells and con- 
taining a pair of pear shaped masse* of pollen (pollinia) ; ovaries 2; follicles 
2; the stigma 5-angled or S lobed: numerous seeds with a coma. Aliout 85 
species, mostly of the new world. Several members of the order arc quite 
weedy, especially in grain fields and pastures. 

Asclepias vestita Hook and Am. 

Densely floccosc woolly. the white wool deciduous in age; leaves from 
ovate to oblong-lanceolate very acute or acuminate, often subcordatc, short 
pctiolcd or the upper sessile. 4-6 inches long; umbels 14, the terminal usually 
pcduncled, the lateral all sessile; corolla greenish-white or purplish, the lobes 
■ovate, 3 inches long, column very short ; hoods nearly erect, vcntricosc, slightly 
surpassing the anthers, entirely at the hack of the somewhat truncate summit, 
nurlculate extended at the inner angle, the auricle* or angles involute; the crest 
not horn-shaped attached up to the summit of the hood, blunt not exserted; an 
interior crown of 10 tooth-like processes in pairs between the hoods; ovaries 
glabrous; follicles at first cancscent. 

Distribution. California and adjacent regions. 

Poisonous properties. Said to Ik poisonous. The juice of this species and 
of A. eriocarpa are irritating. 

Asclepias Mexican, i Cav. 

Stem 3 5 feet high; leaves in whorls of 3-6 or uppermost and lower op- 
posite, sometimes also in axillary fascicles, linear or narrowly lanceolate (3-6 
inches long, 2-6 lines broad) ; umbels corymbose, densely many flowered, on 
peduncles longer than the pedicels; flowers greenish white, sometimes tinged 
with purple; corrolla lobes oblong: hoods broadly ovate, entire, shorter than 
the anthers, exceeded by the stout-subulate incurved horn. 

Distribution. In the southwest. 

Poisonous properties. Said to be poisonous. 

Asclepias speciosa Torr. Showy Milkweed 

A perennial from 1-4 feet high, white tomentose or cancscent; leaves thick, 
broadly ovate or oval, pctiolcd; pedicel glabrate above; flowers greenish purple, 





Common Mi'kneol ( Anlep%*i tyritec}. l-**tcd by Wimami a» poisonous. 
Agr. Exp. Sin. 70). 



(Bull. la. 
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borne in dense umbels or rarely solitary follicles, erect or spreading on the 
recurved pedicels. 

Distribution. This weed is found in moist soil from Minnesota and north- 
ern Iowa to Kansas, in the Rocky Mountain region, common in Colorado, Wy- 
oming and Utah. Troublesome not only in our meadows but occasionally also 
in our grain fields and gardens. 




Asclepias Syria ca L Milkweed 

A perennial herb with a stout stalk from 2-5 feet high, finely soft, pubescent 
leaves oval-oblong, or ovate, obtuse or roundish at the base, the young leaf 
somewhat pubescent above, soon becoming glabrate; petioles stout; flowers 
borne in umbels, from a .few to many, peduncles pubescent or tomentose; 
corolla dull purple or whitish in color; follicle borne on erect or recurved 
pedicels. 

Distribution. This species is widely distributed in the north, occurring in 
waste places from New Brunswick to the Saskatchewan, along the Atlantic 
coast to North Carolina and south and west to Missouri and Kansas. 

Poisonous properties. Said to be poisonous to live stock. It contains 
asclepion. Bees often become entangled in the pollen manes of this and pre- 
ceding species and arc unable to extricate themselves. Lehmann and other 
European writers list this species as poisonous. 




698 



MANUAL OF POISONOUS PLANTS 



TUBIFLORAE 

Mostly herbs. rarely shrubs or trees; corolla generally gamopctalom, irreg- 
ular or regular ; stamens adnate to the corolla lube and generally alternate with 
them; every l -celled, occasionally deeply 4-lobed. 

Among the important families of this order are the PoUmonkueae, con- 
taining the ornamental Phlox Drummoudii, the perennial P. maculate, P. divari- 
cata, and P. f'ilosa. many cultivated varieties of Phlox and of Gilio. of which G. 
aggregate and Collomia gradlit are examples. According to Greshoff Cilia aggre- 
gate contains saponin. It is regarded as a poisonous plant. The order also includes 
Pedaliaceae, including the sesame (Sesawum indicum) which furnishes the valu- 
able sesame oil. the plant being indigenous to the Ea>t Indies; the Orobao char cue 
which contains the troublesome broom rapes. (O. ramosa and O. minor); the 
Gesneriacear containing the Gloxinias, native to Mexico but cultivated in this 
country as greenhouse plants; the Lentibulariaceae which includes the 
bladderwort ( Ulricularia vulgaris) and other insectivorous plants which are 
sometimes destructive to hsh, and the hutterwort (Pinguic ula vulgaris) found 
in northern regions, the leaves «>i which arc used by the Lapp* to curdle rein- 
deer’s milk ami also to thicken iresh warm milk so that it will neither curdle 
nor form cream afterward but makes a palatable tenacious mass, a small por- 
tion of which will act similarly upon another quantity of fresh milk; and the 
.•Icanthaceae containing several plants cultivates! as ornamentals like the 
Thunbergia alate and the Ruellias. The RuelUa cilia sa is used as a substitute 
for Sfiyrlia and i« common in the central states to Iowa and Southward. The 
llarlerio Prionitit of Siam is used lor snake bite*. Tl>e Slrobilanlhcs callosHS, 
a shrub found in India, is an irritant poison, according to Major Kirtikar, these 
irritant properties being due to hairs on the leave*. 

t’SMii.ics or TtiaiPuiRAK 

Corolla generally regular. 

Ovary not 4 lobed. ovules 2 or more. 

Style 1. ovary 2 celled; fruit a berry or capsule Solanscrac. 

Style I. entire 2-cleft or 2-parted; frequently twining plant* 

Convolvulaceac. 

Style I, 2-lolwd or 2-parted; herbs not twining Hydrophyllaceae. 

Ovary generally 4-b>bcd Itoraginaeeac 

Corolla generally irregular. 

Ovary generally 4-lobed. Lahiatac. 

Ovary not 4-lohed. 

Placentae axillary Scrophulnriaocae. 

Placentae parietal Rigttoniaccae. 

CON VOLVULACEA K 

Chiefly twining or trailing herbs, shrubs or tree*, sonic with milky juice; 
alternate leaves without stipules: flowers regular and j>crfect : calyx inferior, 
5-parted or 5-dividcd; a 5-lohcd or plaited corolla, convolute or twisted in the 
bud; stamens 5, inserted on the tube of the corolla arid alternate with its lobes; 
a 2-celled, rarely 3-celled ovary with a pair of erect ovules in each cell. About 
900 species of wide distribution, but chiefly in warm regions. Contains a 
number of important economic plants, among them the «weet potato (l[>o>noea 
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Batatas), which has been widely cultivated in all tropical and sub tropical coun- 
tries and is a well known and cultivated plant in the United States. There 
are many varieties. In the South the large varieties are called yams, hut these 
should not he confused with the Chinese yam ( Diostorta), which forms an im- 
portant article of food in tropical countries, in the islands of the Pacific and 
in Now Zealand. The man of the earth ( Ipomota fastigiata ) was used by the 
Indians as food. It has properties similar to Jalap, for which it is sometimes 
substituted. The Ipomota Jala pa, native to Mexico, produces a large root 
which is also a purgative and contains a glucoside touvohailin C H| U Vi O |6 . 
Several plants of the order, like the moon-dower (Ipomota liona-nox), the 
morning-glory (Ipomota purpurea ) ami c> press vine (Ipomota Quamoclit) are 
cultivated for ornamental purposes. Several, like Jalap (Ipomota Purga ) and 
(I. congesta) arc used in medicine and are strong purgative*. The acatnntony 
(Convolvulus Stammouia) of Western Asia is also used as a purgative, the 
milky juice being collected when hard, it contains scammonm C (| l I. h O >(| . 
Convolvulus scoparius and C. florid ms, furnishing the oil of rhodium, are small 
shrubby species of the Canary Islands. The wood is strongly scented and the 
oil is used to adulterate attar of roses. 
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Fig. 404. Dodder. To the left— Field dodder (Cmemia grvtntu), a, flower; b, flower 
spread aoart; c, capsule with stamen* and style*; d, seed. To the right— Alfalfa dodder 
(C. tpiihymum), a. flower; b. flower spread apart to show stamen* and corolla; c. capsule 
showing styles; d, seed. (Dewey. U. S- Dept. Agrl.>. 
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The dodders (Cuscuta) belong to the family Cuscutoceae, and arc of in- 
terest in this connection mainly because they are parasitic on clover, alfalfa 
and other plants. Those growing on the above named plants arc Cuscuta 
arvensis and C. Epithymum ; the flax dodder (C. Epilinum) occurs on flax. The 
plants contain cuscutin. From two independent sources in this country there 
have come reports that clover dodder is injurious. Dr. J. L. Taylor of Lisbon, 
Ohio, wrote Prof. A. D. Selby that when dodder was fc-d to horses it caused 
bowel trouble. Dr. F.. If. Jenkins of Connecticut states that cattle were serious- 
ly troubled with scours when clover hay in which this plant occurred was a 
part of the ration. He could not determine whether it was the dodder or the 
mould which had developed because the dodder had so matted with the clover 
the hay was not cured well. When this hay was cut out from the ration the 
trouble ceased. 

Ipomota L. Morning Glory 

Twining or erect herbs; flowers large, showy, axillary; calyx 5 parted; 
corolla broadly bell-shaped, 5-cleft; stamens included; pistil with 2-4 celled 
ovary, 4-6 ovules; style undivided; stigmas capitate. 1. 2 or 3; fruit a globular 
capsule, 4-6 seeded. About 350 species, tropical, or of warm regions. 

The Ipomoea leptophylla of the plains of Nebraska to Kansas and the 
Rocky Mountains produces a large root weighing from 10-100 pounds; it has an 
erect non-twining stem from 2-4 feet high; narrow and long leaves; large pink 
purple flowers. 

Ipomoea fastigiola Sweet. Man of the Earth. Wild Potato 

A deep rooted, smooth, trailing or twining perennial with a stout, large 
root occasionally weighing 30 pounds; leaves heart-shaped, acuminate or occa- 
sionally fiddle-shaped; peduncles 1-5- flowered; sepal* smooth, ovate, oblong, 
very obtuse; corolla funnel-shaped. 3 inches long, tube purplish; pistil with a 
2-ccllcd ovary; stigma 2 -lobed; each cell 2 -scedcd. 

Distribution. Common in fields, dry or alluvial grounds from New Eng- 
land to Florida to Ohio, Michigan, Illinois, to Texas. 

Poisonous properties. The large root of this plant is said to Ik- poisonous ; 
it contains the glucoside ipomoein and is purgative. The same is true of /. 
leptophylla. The I. Purga is regarded as somewhat poisonous. 

Convolvulus (Tourn.) L. Morning Glory or Bindweed 

Herbs or somewhat shrubby plants; twining, erect or prostrate; leaves 
generally cordate or sagittate and petiolcd; flowers large ami axillary; calyx 
bractless or with a pair of bracts; sepals nearly equal; corolla funnel-form or 
campanulate; stamens included, inserted on the tube; style undivided or 2-cleft 
at the apex; stigmas 2, filiform, oblong or ovoid: ovary 1 or 2 celled with 4 
ovules; fruit a capsule, 1-4 celled, 2-4 valvcd. About 1/5 species of wide 
distribution. 

Convolvulus septum L, Hedge Bindweed 

Smooth, occasionally pubescent, twining around supports or trailing; leaves 
triangular, halberd or arrow-shaped, the tip acute or pointed, the basal lobes 
obliquely truncate or sinuate lobed; the flowering peduncles 4-angled, with 2 
leaf-like bracts which are commonly acute; corolla is white or tinged with rose 

purple. 
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Distribution. The weed is common in the Mississippi Valley in the moist 
alluvial bottoms along streams and in fields. It is also found extensively creep- 
ing over weeds and other herbaceous vegetation and roadsides throughout the 
state. The species is native to North America and is common from Nova Scoiia 
to Maine, south to North Carolina and Texas to Kansas, Utah, Montana, 
Minnesota and eastward. It also occurs in Europe and Asia. 




Fi«. 405. Biod«e*d <£#*• 

lo be pobonoa* to »wtne. 
(After V..C7 ) 



Poisonous properties. The plant has a somewhat disagreeable odor. Dr. 
SchafTner state* that it is supposedly poisonous to swine. It is more than 
likely that some of the same substances are found in hedge bindweed that 
occur in Jalap. Jalap contains the glucosides eonvofaulin C t| H M O l# , jalapin 
C |4 H m 0 1# , turpethin C, t H M O ie . lampiein C m H 6| O m . The rootstock is rich 
in starch. 

Convolvulus arvensis L. European Bindweed 

A deep-rooting perennial; procumbent stem, twining or creeping; propagates 
freely by underground rootstocks; the leaves from 1 to 2 inches long, ovate, 
oblong, arrow-shaped, the lobes at the base running to a point; the (lowers 
arc borne in 1 -Howcred peduncles with very small leaf-like bracts some distance 
from the flowers; flowers an inch or less long, short; broadly funnel-shaped, 
white, or commonly of a rose tinge. 

Distribution. This weed has been known for a considerable length of 
time in eastern North America, where it has been sparingly naturalized for 
some time. Its distribution may be given as Nova Scotia to Ontario, New 
Jersey, Nebraska and Kansas. 

Poisonous properties. Probably the same as the preceding. European au- 
thorities list this and the common morning glory, especially the latter, as 
somewhat poisonous because of their purgative properties. 
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Hydrophyllaceae. Water-leaf Family 

Herbs, generally hairy; with alternate leaves; perfect, regular 5-parted 
flowers; calyx inferior, deeply cleft or divided; corolla gamopctalous ; stamens 
5, inserted on the corolla; ovary superior, 2-ccIlcd, with 2 parietal placenta; 
styles 2-clcft or partially united; fruit a capsule, seeds generally reticulated or 
pitted. 

A small family of 17 genera and about 160 species, chiefly in western 
North America. Very few plants of the family arc ornamental. Some of the 
western species are occasionally cultivated. Of these the Phacelia is the most 
important. A few of the plants are weedy. The Yerha Santa (F.riodiclyott 
crasrifolium) is an evergreen shrub with funnel-shaped, white or purple 
flowers in cymose clusters; it contains a yellow acrid resin, a crystallin prin- 
ciple, eriodiclyonic acid and eriocolin. 

Phacelia Juss. 

Mostly hirsute, hispid, or scabrous herbs; leaves alternate or the lower op- 
posite; flowers blue or purple, violet, or white; inflorescence hispid; calyx 
naked at the cymes; deeply S-partcd; stamens attached near the base of the 
corolla; ovary 1-cellcd; capsule 1-cellcd or falsely 2-celled ; seeds reticulated. 
About 80 species, natives of the New World. 
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Phacelia sericea A Gray 

Herbs 6 inches to a foot high from a branching caudcx, silky-pubescent or 
canescent, or the simple virgare stems and inflorescence villous-hirsute, rather 
leafy to the top; leaves pinnately parted into linear or narrow-oblong numerous 
and often again few-deft or pinnatind divisions, silky canescent or sometimes 
greenish; the lower petioled ; the uppermost simpler and nearly sessile; short 
spikes crowded in a naked spike-like thyrsus; corolla violet-blue or whitish; 
stamens long exserted; capsule a little longer than the calyx. 

Distribution. Common in the mountains from Colorado and northward in 
rather dry soil. 

Phaceiia Mensiesii Torr. 

Herbs 6 inches to a foot high, at length paniculate-branched, hispid or rough- 
ish-hirsute; leaves mostly sessile, linear or lanceolate and entire, or some of them 
deeply cleft; the lobes few or single, linear or lanceolate, entire; spikes or 
spike-like racemes thyrsoid-paniculate. at length elongated and erect; corolla 
bright violet or sometimes white; stamens about the length of the corolla; 
capsule shorter than the calyx. 

Distribution. Common in the Rocky Mountains from Montana to Utah and 
westward. 

Poisonous properties. The stiff bristles upon these plants certainly produce 
mechanical injuries. A form of dermatitis venenata occurs after handling the 
plants. The writer has had abundant experience in contact with these plants 
in the Rocky Mountains. 

Rokaginackac. Borage Family 

Herbs, shrubs or trees, with alternate entire, rough or frequently scabrous 
or setose leaves; flowers perfect, usually regular, generally blue, borne in 
one-sided spikes; racemes, cymes or scattered; calyx inferior, mostly 5-lobed 
or 5-clcft; corolla short, bell or wheel-shaped 5-cleft or 5-parted; stamens as 
many as the lobes of the corolla and alternate with them; ovary superior, 
deeply 2-lobed; style entire; capsule globular; fruit forming 4 sced-like, 1- 
seeded nutlets, or into two 2-seedcd or four 1 -seeded nutlets. 

A large family of wide distribution, consisting of al>out PO genera and 1 500 
species. Some of the members are ornamental and arc frequently cultivated, 
like the common heliotrope (Heliolropium penn-ianum), native to Peru, used 
for bedding and in greenhouses. Borago or lioragc ( Borogo officinalis), used 
in old gardens for ornamental purposes is an excellent honey plant. Lungwort 
(Mcrtcnsia virginica), an early spring blooming plant of the North, with 
handsome ldue flowers, is occasionally cultivated. The Rocky Mountain M, 
sibirica is an equally handsome species. The forget-me-not (Myosotis scorpi- 
oides), with small hut pretty blue flowers, native of Europe, is occasionally 
cultivated. Alkanct ( Aibana tincioria — dnehnsa linctoria), a native of southern 
Europe, yields a red dye used for coloring oils and wax. Other plants of 
this order yield a similar product and oik species is known to color the wool 
of sheep. The roots of the common puceoon ( Lithospermum ), also yield a 
dye. The comfrey ( Symphytum officinale) is used as a iorage plant in Europe, 
but in the United States is seldom cultivated. The wood of Cordia alba is used 
by military authorities in San Juan in the manufacture of gun carriages, car- 
penters’ benches, vises, etc. 
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Genera of Boraginoceae 

Ovary not lobed Hcliotropium 

Ovary deeply 4-lobcd. 

Flowers regular. 

Nutlets horizontally radiate, covered with prickles Cynoglossum 

Nutlets erect, armed with prickles Lappula 

Corolla irregular. 

Stamens exserted Echium 



Heliolropium (Tourn.) L. Heliotrope 

Herbs or shrubs with entire alternate leaves; the small blue or white 
flowers, scattered or borne in scorpoid spikes; corolla salver or funnelform 
without appendages, more or less plaited in the bud; stamens not exserted, 
with nearly sessile anthers; stigmas conical or capitate; fruit 2 4-lobed, sep- 
arating into 4, I -seeded nutlets or into 2, 2-sccded carpels. 

About 115 species, mostly tropical. The best known representative in the 
North is the cultivated //. pentvianum. The seaside heliotrope (//. curassax>~ 
hum) occurs in saline soil along the Atlantic coast, to Maine, and from Mexico 
to Illinois and westward. 

Heliolropium indicum L. Indian Heliotrope 

An erect, hairy annual with hirsute or hispid stem; leaves pctioled, ovate 
or oval and somewhat heart-shaped; flowers blue, borne in spikes; fruit deeply 
2-lobcd, smooth, 2 seeds in each cell. 

Distribution. Common in waste places from North Carolina to Southern 
Indiana and Missouri. Naturalized from India. 

Heliolropium europaeum L. European Heliotrope 

An erect annual, branched, roughish pubescent herbs; leaves oval, long 
petioled, narrow at the base; flowers borne in 1 -sided bractless spikes, the ter- 
minal spikes in pairs; calyx spreading, the segments shorter than the corolla 
tube; anthers distinct, obtuse. 

Distribution. Common in waste places southward. New York to Pennsyl- 
vania and Florida. 

Poisonous properties. The European heliotrope contains heliotropin, a bitter, 
volatile, alkaline, poisonous alkaloid. 

Cynoglossum (Tourn.) L. Hound’s Tongue 

Hirsute or hispid, rarely smooth herbs; alternate or entire leaves; purple, 
blue or white flowers in paniclcd racemes; calyx 5 cleft or S-parted; corolla 
funnelform or salver form, the throat clothed with 5 obtuse scales; ovary 
deeply 4-lobed fixed near the apex to the base of the style, roughened with 
short barbed or hooked prickles. About 75 species, of wide distribution. 

Cynoglossum officinale L. Hound’s Tongue 

A coarse biennial herb, clothed with short, soft hairs; lower leaves oblong 
or oblong lanceolate, the upper closely sessile with a slightly heart-shaped 
base; racemes nearly bractless, elongated in fruit; divisions of the calyx ovate, 
lanceolate, acute; corolla reddish-purple, rarely white; nutlets flat on the broad 
upper face, splitting away at maturity. 
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Distribution. In fields and waste places, especially eastward from New 
England to Quebec, Ontario, Minnesota, Manitoba, and Kansas. 

Cynoglossum virginianum L Wild Comfrcy 

Perennial hirsute herb with simple stem, 2-3 icet high, leafless above; 
stem leaves lanceolate oblong, clasping by a heart-shaped l*asc; flowers long- 
pcduncled, pale blue, small; fruit broad, nutlets not margined, convex oit the 
upper surface. 

Distribution. Common in woods of the central Mississippi Valley states 
from New Brunswick to Ontario, Florida, Louisiana to Texas. 

Poisonous properties. The common hound's tongue is suspected of being 
ix'isouous. The European species. C. officinale, contains a powerful alkaloid, 
cynoglossin, which resembles curare in its action. It also has the principle 
consolidin. 




Fig. 407. lloundt-tongiic (Cyn»gl*ttmm of- 
n finale). Suapected ot being poisonous. (From 
Darlington's Weed* and Useful Plant*.) 



l.appuJa (Rivinus) Moench. Sticksced 

Roughish pubescent or hairy herbs with alternate narrow or entire leaves, 
small blue or white flowers in racemes or spikes; calyx deeply 5-clcft or 5- 
parted with narrow segments; corolla salvcrform or funnelform. 
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About 40 species in north temperate regions, several of which arc weedy 
in North America. 

l.a p pula virgimiano (L.) Greene. Beggar's Lice 

A coarse pubescent biennial from 2-4 feet high; lower leaves ovate, orbicu- 
lar cordate, long, pctioled; stem leaves ovate-oblong or oval; flowers nearly 
white; globose nutlets, flattened and barbed. 

Distribution. Common especially in woods northward front New Bruns- 
wick to Wisconsin, Minnesota. Kansas to Louisiana. 

hippub eehinota Gilbert. Sticksred 

An erect annual from 12 feet high; pale, leafy, hispid with erect branches; 
leaves linear or linear-oblong; racemes I -sided, bracteolatc; calyx segments 
lanceolate; corolla blue: nutlets rough-granulate or tul>crcolate on the back, 
the margins with a double row of slender prickles. 

Distribution. Abundant in waste places along roadsides from eastern 
Canada and New England to Minnesota. Kanos and British Columbia. Weedy 
also in Europe, where it is native. 

l.oppulo floribuudn (Lehnv) Greene. Large-flowered Stickweed 

An erect perennial or biennial, rough-pubcscent : 2 feet or more high; 
leaves oblong to linear-lanceolate, the lower tapering on margined petioles; 
racemes erect or nearly »o; pedicels deflexed in fruit; flowers pretty; blue, oc- 
casionally white; millets scabrous on the margin with a row of flat prickles. 

Distribution. Common in Saskatchewan and Minnesota and abundant in 
the Rocky Mountains. 

Poisonous properties. perhaps the fruit t of all the species are somewhat 
injurious to animal*, causing inflammation. They are frequently found in wool 

lithium I. Bluewrrd 

Bristly annual, biennial, or perennial; erect stems; corolla with a funnel- 
form tube and a 5-lobcd spreading border; stamens many, exserted. The 30 
species are natives of the old world. 

lithium vulgar* (Tourn.) L. Bluewccd 

An erect, rough, bristly biennial, 18 incites to 2 feet high, with an erect, 
mostly simple stem; leaves of the stem liitcar-lanccolatc, sessile; flowers in 
cymosc clusters; corolla reddish purple, changing to blue, tube funnclform, 
border unequal, spreading, 5-lobcd : stamens 5. inserted on the tube; style 
threadlike ; nutlets roughened or wrinkled. 

Distribution. A common weed along roadsides, fields, and meadows from 
New England to Indiana. 

Poisonous properties. Probably poisonous According to Ericdbcrgcr and 
Erohncr it causes slavering. 

VokxmKai Verbena Family 

Herbs, shrubs or trees, with opporitc or alternate leaves: perfect, regular, 
or somewhat irregular flowers borne in spikes, racemes, cymes or panicles; 
calyx generally persistent, inferior. 4-S-lohed or cleft; corolla 4- S-cJeft. tube 
cylindrical; stamens 4, didynamous or 2; ovary superior. 2 4 celled or more: 
fruit dry or drupaceous, splitting into 1-4 nutlets. 
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Fir «M RIkwckI {K< k- 
imm tiMjif/). Protubljr pci 
h>bwi. (VuffSelly). 



A large family which ii found chirfly in tropical region*, there being about 
1200 specie*. The wood of *on>e of the tropical member* of the family ii 
valuable. Among these is the Indian teak tree, (Teetona grandis), native to 
India. The wood is hard, heavy and very durable and is used in ship-building 
and for railway ears. The Vi! ex lilt oralis, a large tree, native of New Zealand, 
produces a hard and heavy wood. The fragrant leaves of V. Negundo arc 
used to stuff pillows. 

This family includes many ornamental plants, the most commonly culti- 
vated in green houses being the Clerodtndron Thompsonae, which has a showy 
crimson corolla and white calyx. The lemon verbena, {I.ippia citriodora), a 
stiff, branching shrub from Chili, is commonly cultivated in the south on ac- 
count of its very fragrant leaves; an oil. from it, contains citral. The fog-fruit, 
(/,. nodiflora) . is valued in Egypt as a lawn plant, proving a success where all 
grasses or other plants tried for that purpose have failed, the lawns lasting 
five or six years without renewal. The I.ippia mexicana, used in medicine, con- 
tains lippiol. The extensively cultivated verbena of our flower gardens is the 
V. Aubletia, which is produced in many colors, the species being native from 
southern Indiana to Texas. Lantanas arc also cultivated. The French mul- 
berry, ( Callicarpa ameritano), is said to be poisonous. The vervains (Verbena 
striela and V. Aoj/a/o) with blue flowers, are common pasture weeds. The white 
vervain (V. urticae folia) contains a bitter glucosidc. 

I.ABIATAE Mint Family 

Chiefly aromatic herbs, some shrubs and trees; with square stems; opposite 
leaves without stipules; flowers with cymose inflorescence, perfect, irregular, 
more or less 2-lippcd; calyx 5-toothed or 5-lobed; corolla 4-5-lobcd, commonly 
2-lippcd, upper 2-lobed or entire, the lower usually 3-lobed, stamens borne on 
the corolla tube; ovary superior, deeply 4-lobed or 4-parted, in fruit forming 
4 small sced-like nutlets or achenes surrounded by the persistent calyx; usu- 
ally exalbuminous or with some albumin. A large family of about 3000 species 
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of very wide distribution. Many of these plants are used in medicine. Lav- 
ender {Lavandula vera ) of the mountain regions of northern and eastern 
Europe, is cultivated for the oil of lavender, much used in periume and con- 
tains linalool and yeraniol. Spearmint ( Mentha spicata) a fragrant perennial 
plant of Europe is used by confectioners and in the manufacture of perfumed 
soap. The volatile oil contains carvol C, ( H lt O. Peppermint (Mentha piperita) 
a native to Fhirope and naturalized in North America, is cultivated in New 
York and Michigan for the manufacture of peppermint oil. It contains a vol- 
atile oil and menthol C lc H, 0 O, and is used for flavoring mutton and sweet- 
meats and as a cordial. It is a stimulant. The Japanese peppermint is ob- 
tained from M. arvensis var. piperascens. Pennyroyal (Mentha Pulegium), 
native to Europe, is used for the same purposes for which peppermint is used. 
Carden thyme ( Thymus vulgaris) is a small erect woody shrub of southern 
Europe; it is fragrant, has a pungent taste and contains thymol C l0 H |f) ON T , 
which is used as an antiseptic. It also contains cymene, borneol , and linalool. 
Rosemary ( Rosmarinus officinalis), an evergreen shrub of Europe, is chiefly 
used as a perfume. This and l^tvandula Spiea both contain borneol C |0 H l(| O, 
one of the pinene group of terpenes and eamphene. Germander ( Teuerium 
canadense) is a stimulant and has aromatic properties. Horse mint ( Monarda 
fiilulosa) is a stimulant and is used to remove colic pain. Oswego tea (Monarda 
didyma) is used as a substitute for tea, and catnip is used for the same pur- 
pose. M. punctata contain* thymol, eorvaerol, etc. Horehound ( Marrubium 
vulgar e), a perennial weed native to Europe, is a stimulant and tonic and is 
also slightly laxative. It contains the bitter principle marrubin. Sweet basil 
(Ocimum Hasilicum) of India is a strong aromatic herb used for culinary 
purposes ami in the manufacture of Chartreuse liquors while the mucilaginous 




Fie. 409. Horse Mini 
{Monarda f.Unlcsa). A 
common rcadnde weed with 
pungent properties. (Char- 
lotte M. King). 
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"seeds" are used ior genito-urinary troubles. Savory ( Saturcia hortensit) an 
annual herb of Europe, sparingly run wild in western United States, is used 
as a pot herb. The patchouli (Pogostenwn Hcyneanus) is used by the Arabs 
to scent mattresses and shawls. Sage (Salvia officinalis) is cultivated as a pot 
herb and contains pinene, cineol, thujone and borneol. Marjoram (Origanum 
majorana), a perennial plant native to South of Europe, and cultivated as an 
aromatic herb, is also an excellent honey plant containing cilrol. Many species 
of mints, like the brilliantly colored South American sage (Salvia eoecinea, S. 
splendent, etc.) and others native to the southern states and the west, arc culti- 
vated for ornamental purposes. The lance leaved sage (S. lonceolata) is a 
troublesome weed in the West. S. officinalis of Europe, a stimulant and tonic, 
contains tineol and sahiol C 1# H 1b O, and is commonly used with meat and 
sausage in German communities. The Japanese potato (Stachys Sieboldii), is 
used as the Jerusalem artichoke is. Sweet balm (Melissa officinalis), a pot 
herb, contains a hitter principle. 

Cymol, C Ui H m O. one of the bensol derivatives, occurs in many of the 
Labiates, especially in Thymus officinalis, Monarda punctata, and Micromeria 
punctata, Thymol, a bensol derivative, is also found in Origanum floribundutn 
and Monarda eitriodora. 

Genera of I.nbuitae 



Calyx rigid, spiny, pointed 3 Leomirus 

Calyx not spiny toothed. 

Anthers approximate. 

Fertile stamens 2 2 Ilcdcoma 

Fertile stamens 4 

Calyx tubular curved 1 Nepcta 

Calyx bell-shaped. 

Aromatic herbs, stamens exserted 5 Mentha 



Not aromatic herbs ascending under the upper lip 4 Lam i urn 

I. Nepcta L. Catnip 

Herbs with dentate or incised leaves; flower* white or blue, in clusters; 
calyx tubular; corolla 2 lipped, lower lip spreading. 3-lobed. About 150 species 
native to Europe and Asia. 

Nepeta Calaria L Catnip 

A perennial erect herb. 1-3 feet high; leaves ovate, cordate, coarsely serrate, 
petiolatc, whitish, downy underneath; flowers in cymosc clusters; corolla whit- 
ish, dotted with purple. 

Distribution. Native to Europe: widely naturalized in northern states. 

NePeta hcderacea (L). Trcvisan. Ground Ivy 

A creeping, trailing perennial, with leaves all alike; pctioled, round, kidney- 
shaped, crenatc. smooth green on both sides: flowers light blue in axillary 
whorls of about 6, appearing in early spring and summer. 

Distribution. Native to Europe, widely naturalized in the northern states, 
especially in shady places. * 

Poisonous properties. According to Dr. Schaffncr, Ground Ivy is said to 
he poisonous to horses. Contains a volatile oil and a bitter principle. The 
common catnip also contains a volatile oil and bitter principle. 
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I'i*. <10. Ground Ivy (.VifrM kedrracra). A 
mmrwliat woody pint. naiuialixrd from Hu rope. 
Said to b< poUonout lo kin»r». (From Johnson's 
Mod. Hoi. of N. A.). 



2. Iledeomo Pers. 

Aromatic, pungent herbs; leaves small; flowers in axillary clusters, crowd 
cd into terminal spikes or racemes: calyx ovoid or tubular, bearded in the 
throat, 2-lippcd; the upper lip toothed; corolla 2-lippcd, the upper 2-lobed, the 
lower spreading, 3-eleft; fertile stamens, 2: the upper pair reduced to sterile 
filaments or wanting; nutlets ovoid, smooth. 

! fed eom,t puleginxdes Pers. American Pennyroyal 

An erect, branching, hairy annual; leaves ovate to ovate-oblong, pctioled, 
sparingly serrate; whorls few flowered; upper calyx teeth triangular, gibbous; 
corolla bluish ; rudimentary stamens, evident but not usually anther-bearing. 

Poisonous properties. It has been regarded with suspicion. It has the odor 
and taste of true Pennyroyal. Hedeom.i puiegioidrs contains a volatile oil, 
hedeoinol C |# H, s O. 

Leonurns L. Motherwort 

Tall herbs with pahnatcly cleft or dentate leaves; flowers small, white or 
blue, in axillary clusters; calyx tubular. 5-nerved and 5 rigid teeth: corolla 
2-lippcd. About 10 species in the old world. 

Leonurus Cardiaco L. Motherwort 

Tall perennial herb with erect stem, 2-6 feet high; leaves long petioled, the 
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lower round and palmatdy lobed, the upper crenatc at the base, 3-cleft; 
flowers pale purple in close axillary whorls; corolla bearded. 

Distribution. Native to Europe, widely naturalized in the northern states. 

Injurious properties. The stiff bristles of the calyx are oiten injurious, 
producing mechanical injuries. It contains a volatile oil with an unpleasant 
odor, a bitter principle, etc. 



I, Dead Nettle 

Decumbent herbs; leaves usually cordate, doubly toothed; flowers small, 
axillary and terminal clusters; calyx tubular; 5-toothed, the teeth nearly equal, 
the upper ones larger; corolla dilated at the throat, upper lip ovate or oblong 
arched, narrowed at the base, the middle lower lip spreading, the lobe notched 
at the apex; stamens 4. small; the anthers nearly in pairs, nutlets truncate. 
About 40 species in the old world; some troublesome weeds like /. am plexicaule. 

I. annum ample xicoule I,. Dead Nettle 

An annual or biennial herb with rounded, deeply toothed, crcnate leaves; 
the upper leaves small, clasping; calyx tubular, 5-toothed; flowers small; corolla 
purple, upper lip bearded, the lower spotted. The L. album is perennial, has 
larger flowers, and has slender calyx teeth. 

Distribution. Common in the eastern states to Missouri. The £,. album 
escaped and not infrequent westward. 

Injurious properties. The dead nettle is regarded as injurious. 
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Herbs with the odor of mint. Leaves usually with punctate spots; flowers 
small in whorled clusters, pink or white; calyx bell-shaped or tubular, 5-toothed; 
corolla tube shorter than the calyx ; limb 4-cleit ; stamens equal, erect, included 
or exserted; filaments smooth; nutlets ovoid, smooth. About 30 species of 
temperate regions. Our native species (Jf. arvensis, var. canadensis ) is com- 
mon in low marshy ground. 

Mentha crispa contains linacol, C^H^O, one oi the terpenes. It may he 
mentioned in passing that this same substance recurs in Ocimum Thymus and 
Darwinio. A ketone carbon, C 1# H |t O. is found in several species of the genus. 

Mentha piperita L Peppermint 



Smooth, erect, perennial herb with creeping rootstocks from 1-2 feet high; 
leaves petioled, ovate, oblong to oblong-lanceolate, acute and sharply serrate; 
flowers whorled in interrupted loose, leafless spikes; purplish or whitish. 

Distribution. Commonly escaped from cultivation and troublesome in the 

Hast. 




Pig. 413. Peppermint 
(Mini ha piperila). One o! 
the sources of the pepper- 
mint of commerce. (From 
Ves-iue*. Trait* dc Botam- 
que). 




Solan ackae. Nightshade Family 

Herbs, rarely shrubs, vines; a few of the tropical species, trees with alter- 
nate leaves without stipules; flowers regular or nearly so, borne in cymes; 
calyx inferior, 5-lobed; corolla gamopetalous. generally 5-lobed; stamens as 
many as the lobes of the corolla and alternate with them, inserted on the tube, 
generally equal; style and stigma 1; ovules numerous; fruit a berry or cap- 
sule. A .arge family, chiefly tropical, consisting of /0 genera and 1600 species. 
Several of these arc important medicinal plants and several important food 
plants. Many plants of the order have poisonous properties. 
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The red or Cayenne pepper {Capsicum anuuum), native to North America, 
is much used in tropical countries to stimulate the appetite. It seems to run 
to many forms, but has been shown hy Prof. Irish that many of the so-called 
species belong to C. annuuui. A shrubby species, C. j rutescnis , is native to 
western Texas and Mexico. The tobacco (S'itoti-ino Tabacum) , was undoubt- 
edly native to America. It was used by the Indians in North America at the 
time of the discovery by Columbus, ami was introduced into England in 1585 
by Lane who was a deputy of Sir Walter Raleigh. Tobacco is now cultivated 
in many civilized countries, as Cuba, Philippine Islands, Sumatra, also in 
Florida, the Carolinas, Connecticut. Kentucky, and Wisconsin in the United 
States. It is used for making cigar*, snuff and for chewing. It is an important 
article in commerce. The potato {Solanum tuberosum) is indigenous to Peru 
anil Chili, hut was introduced into Spain about the loginning of the 16th 
century, and into England from Virginia in 1586 by Sir Walter Raleigh. The 
greatest yields occur in irrigated districts. It is one of the most important food 




Pig. 414a. Tobacco Plan (Wwiim Tahoe mm), a. Flower; 
b, corolla; cut open; c. ovary; d. r. young fruit, fa, ft, c, nat- 
ural »ue; d. «. x J.). (After Suavtrjrger. Noll. Schrnck. and 



plants. Other species of tuberous Solatium occur, as the S. Jatncsii, in south- 
western United States, and several others in Mexico and South America. The 
egg-plant ( Solanum Melougcua ) is native to India, but is now widely, cultivated 
in tropical countries and temperate regions, the fruit being used for culinary 
purposes. The tomato {I.yeopersieum escuJeiitum), a native of tropical Amer- 
ica, of which there arc many varieties, is now widely distributed in tropical 
anil temperate regions. The fruit is eaten fresh or canned, or made into 
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various products. The currant tomato (L. pimpittelli folium), a fruit about the 
size of a currant, is cultivated as a curiosity. Ground cherries arc much culti- 
vated. The strawberry tomato ( Pkysalis Alkekengi), a perennial native to 
southern Europe, has a large fruiting calyx which turns red. The fruit is 
eaten, hut it is not so palatable as the fruit of the Cape gooseberry (P. pewin- 
amt), which is native to Peru. The fruit of a native species (P. pubesefns) is 
also eaten, but this also is inferior to the Cape gooseberry. 

Belladonna is derived front AlrofH i Belladonna, a tall glabrous or slightly 
downy herb, with a perennial rootstock, native to southern Europe and east- 
ward to Asia Minor. This furnishes the atropin of commerce used for dilating 
the pupil of the eye. The earliest investigations of the alkaloids of belladonna 
were made by Kauberlein in 1W»9, who first determined their presence. Esse 
was the first to find alropamin C^H^NO,. in the roots of the plant, although 
Schmidt denies the presence of atropin, affirming the presence of hyoscyamin 
only. Bclladonnin, an isomer of the above, is probably also present. The root 
of Alropa BelUidnnna sometime* contains from 4/10-1% of the alkaloid and the 
leaves about half as much. The greatest amount of the alkaloid occurs during 
the llowcring period. Pseudo-hyoscyomm occurs in the roots of Mandrogora. 
The* alkaloids mandragorin, C n H lt NO. t and manacin C„H M N g O 10 . occur in 
Brur.felsia Hopeana. Several other undetermined alkaloids, such as jurubfbin, 
have also been found in the family. 









The mandrake (M and rag or a offleinarum ) of the ancients was, at one time, 
supposed to have medicinal virtues. The flowering tobacco ( Nicotiana alala ) 
is a well known cultivated plant of Brazil. The thorn apple (Datura Metel ) is 
much cultivated, as is the D. meleloides, which has large, sweet-scented flowers. 
The bittersweet ( Solanum Dulcamara), the hardy annual (Schisanthus pinna- 
Jmj), the Brunfelsia latifolia, which has fragrant flowers, and the Cestrum 
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»*•*. 416 . Sirrr'n* or Deadly Niilit ahade 
lAtrapa BtUaJen »«). Tip ol flown mi anti 
(ruiiing branch; ouirr fruit ; crow arction of 
fruit; corolla cut open and tprrad out. Sourer 
of the belladonna of commerce. (From Vet* 
que • Trait* de llotaniqor). 



•’Ifgatis are frequently cultivated. The odor from llte flowers of the latter is 
very ovcrjiowcring. The berries of C. pallidum arc said to be poisonous, but 
birds have scattered the plant very widely in the tropics. Petunia violated, 
l.ycium halimifolium and /.. ehinente are cultivated. The Duboisia ntyof>oroides 
of Australia is a tall shrub, its leaves having narcotic properties and containing 
the substance duboisin, a mixture of hyostyamin and otropin producing an ac- 
tion like that of hyoscyamus hut more hypnotic. According to Maiden this plant 
is poisonous to stock. Other species like D. Leichardtii contain the same sub- 
stance. The pituric (D. Hopwoodii) contains a liquid volatile alkaloid ^ifwrin 
CqH^N resembling nicotin. The natives mix the piturie leaves with the ashes 
of some other plant and chew them like tobacco. In its action it resembles 
tiicotin. 

The scopola (ScofioHo earuiolUa) of Austria and Hungary, is a perennial 
herb used like Belladonna in medicine. The leaves and rhizomes of this 
species and ,9. japonica arc poisonous. The S. camiolico plant contains atropin 
C,tH|,N0 4 . hyoscyamin and scopalamin. The latter substance is broken up 
into scopolin C,H J3 NO a and tropic acid C,H |0 O r The hyoscin C 1T H M NO, is 
impure scopolamin. Scofalm causes dilation of the pupils; the heart action is at 
first diminished, then increased, due to the stimulation of the inhibitory nervous 
apparatus. The pichi used in kidney troubles is the dried leafy twigs of the 
Chilian shrub ( Pabiatio imbricata). The tree tomato (Cyphomandra betacea) 
produces a fruit similar, in taste, to that of the common tomato, if eaten when 
raw ; but after it is stewed, provided the skin and seeds have first been removed, 
an apricot-like flavor is produced. It is much used in tarts and pastry in the 
mountainous districts of the tropics. 
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FI# 417. Corkwood (Pubcuia 
colic qualities. (After Fagurt). 



A vhiub. beating leaves that posses* nar* 



Genera of Solcnaceae 



Fruit a berry. 

Corolla wheel shaped. 

Anthers opening by uplifted valves 1 Solatium 

Anthers opening longitudinally, widely spreading 2 Capsicum 

Corolla not wheel shaped 5 Nicandra 

Corolla funnel form 7 Lycium 



Fruit a capsule. 

Calyx urn shaped somewhat irregular 4 Ilyoscyamus 

Calyx prismatic, corolla funnel form 6 Datura 

Calyx tubular 5 Nicotiana 
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1. Solanum (Tourn.) L Nightshade 

Herbs or shrubs, often with stellate pubescence; flowers in cymose, um- 
bellate, or racemose clusters; calyx bell-shaped or rotate generally 5-parted 
or 5-cleft, corolla rotate 5-lobed or cleft, plaited in the bud; stamens exserted, 
filaments short inserted on the throat, anthers converging around the style 
Opening at the top; ovary usually 2-cclled, stigma small; berry with persistent 
calyx at the base or enclosing it; seeds numerous. About 900 species of wide 
distribution. Several are troublesome weeds as horse nettle (Solanum carotin- 
ease) and buffalo bur (S. rostra turn). The potato (S. tuberosum ) and egg 
plant (S. Melon gene), are cultivated. 




Pig. 418. Common potato (Solanum inl-trcsum). 
The potato under toot condition* it very poltonou*. 
especially when the top* arc green. <I.oi» I’ammel). 



Solanum Dulcamara L Bittersweet 



A more or less pubescent perennial, stent climbing or straggling, somewhat 
woody below ; leaves petioled ovate or hastate, the upper usually halberd shaped ; 
flowers purple or blue in cymes; berry globose, red. 

Distribution. Naturalized from Europe, New Brunswick to New Jersey, 
Pennsylvania, Kansas to Minnesota. 

Poisonous properties. The plant contains the alkaloid solanin C„H NO„ 
-1-11,0, with a hot, bitter taste, dulcamarin a bitter principle C„H O 4-20H O 
and the alkaloids solanidin C 4# H #| NO and solanein C^H^NO,,. 

Chcsnut says with reference to this plant: 

Hcsldr* solanin, (0.3 percent), tfcit plant con I air* another IrM poisonou* compound, 
tiuleamarin, which give* it it* peculi*r bitter-sweet taste. Neither of the compound* i* abun- 
dant. The berry, though its ta*te is not remarkably disagreeable, i* somewhat poiaonous, anil 
it has been ahown that an extract of the leave* i* moderately *o. The plant ha* nrvertheleis 
caused some ill effect- The treatment i* the same used in ease of the above specie*. 

According to Schimpfky the berries of this plant have been used to poison 
dogs and the juice of the fruit acts as a poison to rabbits. Fluckiger and 
Hanbury in their Pharmacographia, make this statement with reference to 
Dulcamara: 

Dulcamara is occasionally given in the form of decoction, in rheumatic or cutaneous af- 
fections; but it* real action, according to Gar rod. is unknown. This physician remark* that it 
docs not dilate the pupil or produce dryness of the throat like belladonna, henbane or stramon- 
ium. He has given to a patient 3 pint* of the decoction per diem without any marked action, 
and ha* also administered a* much as ba'f a pound of the fresh berries with no ill effect. 
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Johnson in his Medical Botany of North America refers to the use of the 
plant as follows: 

Bittersweet, in full doses, produces a certain mount of cerebral disturbance of a narcotic 
character, together with dryness of the throat, and swwetime* an erythematous eruption of the 
skin, with a tendency to diaphoresis. It has been employed with benefit in a variety of cutan- 
eous eruptions, in muscular rheumatism, and in chronic bronchial and pulmonary affection*. 




I'..;. 419. Bittersweet (Se/anum Dulcama- 
ra). a. Dowering spray; b. fruit— both one- 
third natural siie. Berne* somewhat poison- 
ous. (U. S. Dept. Agr.). 



Lehmann state* that it is a narcotic poison when given in large doses, even 
causing death in rabbits. 

It will be seen from the above quotations that the plant is not a violent 
poison and yet ill effects are probably produced by it under some conditions. 

Solatium nigrum L. Common Nightshade or Stubblelierry. 

Annual, low branched and often spreading; stem glabrous or hairy, hairs 
simple, roughened on the angles; leaves ovale, pctioled. flowers white in small, 
umbel-like drooping lateral clusters; calyx spreading, the lobes obtuse, much 
shorter than the white corolla ; berries glabrous, globose, black ; occasionally large. 

Distribution. Found in northern United States. Also occurs in Europe. 
Shady grounds and fields. A cosmopolitan weed. 

Poisonous properties. Stubblcbcrrics are occasionally cultivated for their 
fruit. Thev are sometime* sold as huckleberries and used for pies and pre- 
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. HI* «30. Rack Night shade «irrmm). Unripe 

fruit thought to be poisonous. (Charlotte M. King). 

serves. The fruit should, however, be used with caution, especially before it is 
ripe. A decoction of the ripe stubblcbcrry when fed to cats does not appear to 
be poisonous, according to Dr. Buchanan, who fed considerable quantities to 
cats in the writer’s laboratory without injurious effects. Mr. Chcsnut says: 

The amount of poison present in any part of this plant varies with the conditions of 
growth. The more musky odnred plants are the mast poisonous. In some, the amount of 
alkaloid in the ripe fruit and larrs is so small that these jarts may he. and are. con- 
sumed in considerable quantity without *r.y ill consequence*. Poisoning does sometime* 
follow, but it is not clear whether this is dne to improper preparation or to tireless selection 
of the part* u*ed. The use of black nightshade for food is certainly not to be recommended. 
Case* of poiioning are recorded for calves, sheep, goats and swine. 

The characteristic symptoms are about the same in man and animals. They are stupefac- 
tion, staggering, loss of speech, feeling and consciousness; cramps, and sometimes convulsions. 
The pupil of the eye is generally dilated. I»eatb is directly due to a paralysis of the lungs, 
but fortunately few cases arc fatal. 

In June, Dr. Flickinger reported from Greenfield. Iowa, several cases of sheep 
poisoning probably due to eating plants of Solatium nigrum. A subscriber of the 
Iowa Homestead also says that for a number of years poisoning has affected his 
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sheep in a pasture where this weed has been abundant. Dr. Koto, Iowa State 
Veterinarian, also reports cases due to this plant. 

This Black Nightshade contains the alkaloid solatia C M H #T NO, g which 
is probably present in larger quantities in the iruit before it is entirely ripe, also 
solanidin C 4ft H ai NO, with stronger basic properties. From all the evidence I 
can get, I may say that the fruit should be eaten with caution. In Europe it 
has been looked upon with suspicion for a long time. The ancients held it in 
suspicion and many superstitious beliefs were connected with it. Schiinpfky 
in discussing the poisonous and non-poisonous action oi the plant states that 
the amount of poison produced depends upon climatic conditions and the char- 
acter of the soil. In some places it may be entirely harmless and in other 
places poisonous. In Europe the plant is sometimes used as a salad plant, but 
the author above referred to, remarks that when the odor is unpleasant and dis- 
agreeable it should not be eaten. 

According to Lehmann, Schreber and Haller the berries are poisonous to 
ducks and chicken*. Cases of poisoning from the berries of this plant have been 
recorded in Europe by Hirt*. 1 Manners,* etc. 




Stt 



Fir. 421. Spreading nigKuiade (SoUmurn 
). ooe-third natural ure. 
ing ixxKrou*. (C. S. !>«?*.- Ap.). 



I Gar Med. d. Strasbourg. 1842. 
a Kdin. Med. lour. IM7. 

For these and other reference* see Blytb “Poison* 4th ed.. 398. Poisoning by bitter 
sweet berries is recorded in lancet. 1854. Berries of S. lubtrotmm, Brit. Med. Jour. 1895. 
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Solatium Ir if lor uni Nutt. Three-flowered Nightshade 
Annual, low spreading, slightly hairy or nearly glabrous; leaves acute ; 
pinnatifid, 7-9 lobed; peduncles 1-3 flowered; corolla white; berries greenish 
or inclined to blackish, about the size of a small cherry; pedicels reflexed in 
fruit. 

Distribution. On the plains, and waste places from Nebraska and Kansas 
to Northwest Territory and Arizona; introduced eastward. 

Poisonous properties. Prof. Chesnut says experiments on guinea pigs show 
that the berries arc poisonous. No cases of human poisoning have been rc- 
|K>rted. The berry is not attractive to the eye. but has an agreeable odor and 
taste. It is therefore to be suspected in cases of poisoning which occur in 
localities where the weed is abundant. The writer has also received complaints 
of the poisoning by this plant from Nebraska ami other western states. The 
active constituent is, no doubt, sohnin. 

Solatium rostratum Dunal. Buffalo Bur. Sand Bur 
Herbaceous, woody when old; somewhat hoary or yellowish; 8 inches to 
2 feet high; covered with copious stellate pubescence; the branches and stems 
covered with sharp yellow prickles; leaves somewhat melon like, 1-3 times 




Kif. 422. Buffalo Bur (Solsnum rostratum >. a. 
branches of t he pUnt with burs; b. yellow flowers; c 
and d. seeds; c, very much enlarged; d, natural size, 
fbe prickles cause mechanical injuries to stock. 
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pinnalifid; lobes roundish or obtuse and repand. covered with soft pubescence, 
hairs stellate; flowers yellow; corolla gamopetalous, 1 inch in diameter, nearly 
regular, the sharp lobes of the corolla broadly ovate; stamens, 5, declined, 
anthers tapering upward, linear lanceolate, dissimilar, the lowest much larger 
and longer with incurved beak, hence the technical name roslralutn ; style 
much declined; fruit a berry but enclosed by the close fitting ami prickly calyx, 
which has suggested the common name buffalo bur or sand bur; pedicels in 
fruit erect; seeds thick, irregular, round or somewhat longer than broad, 
wrinkled showing numerous small pits; seeds surrounded by a gelatinous sub- 
stance. The related species S. cilrullifoliutu of the southwest is glandular 
pubescent with slender yellow subulate prickles, lowest anther violet. 

Distribution, The buffalo bur was undoubtedly a native to the region of the 




Fig. -t-’J. llorsr nctlic (j-Jtfusn wralHWCir)i *. 

plant with flowers and fruit: b. flower: c. *eed enlai ti- 
ed. Considered j>oi«ono«t* by Bessey and other*. (II. 

S. Dept. Agr.). 

plains occurring in the bare places where grass is scant and in former times 
was most abundant around the "buffalo wallows." Its range is from New Mex- 
ico to Wyoming and across the plains. The general traffic from the west to the 
cast has caused the weed to lie distributed in various eastern and middle states, 
Iowa, Minnesota, Wisconsin, Missouri. Illinois, Indiana. Ohio, New York, 
Massachusetts and Tennessee. 
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Injurious properties. This plant is carefully avoided by stock, but so far as 
known is not poisonous although the prickles on the plant produce mechanical 
injuries. When the prickles enter the tissues of animals inflammation occurs 
and pus is formed. 

Solatium coroliueuse L. Horse Nettle 

Horse nettle is a deep rooting perennial, propagating freely by its under- 
ground roots; these running roots arc often 3 feet long; stem from 1-2 feet 
high, somewhat straggling, half shrubby at the base; stems hairy or merely 
roughish with minute hairs which are usually numerous; leaves oblong or 
sometimes ovate, obtusely sinuate, toothed or lobed or deeply cut, 2-4 inches 
long; flowers borne in racemes which later become 1-sided; the outer part of 
the flower, the calyx, consists of slender lobes; the corolla is light blue tor 
white, an inch or less in diameter and resembles that of the common potato; 
the flowers are followed by yellow globose berries. 1/2-3/4 inch in diameter; the 
small seeds arc yellowish, a little less than 1/12 of an inch long, minutely 
roughened. 

Distribution. Its distribution in North America is from Connecticut through 
New York, Pennsylvania and New Jersey, West Virginia along the Atlantic 
scacoast to Florida, west along the Gulf Coast to Texas, through Kansas, 
Nebraska, Iowa, Illinois and Michigan. 

Poisonous properties. The root as well as the fruit of the plant has a very 
disagreeable narcotic odor ; according to several authors, the plant is poisonous. 
Dr. Bcssey reports it as possibly poisonous. It contains so/, min, according to 
Kraemcr, 0.8 per cent in the berries. 

Solatium elaeagttifolium Cav. Horse-weed. Bull Nettle 

A deep-rooted spreading perennial from 1-3 feet high ; stem silvery cancs- 
cent, finely puliescent ; leaves lanceolate, oblong or linear, petioled entire or 
repand-dentate; flowers in cymote clusters; peduncle stout and short; corolla 
gnniopctalous, blue; calyx lobes lanceolate; berry yellow, smooth globose. 

Distribution. Common on the prairies of Kansas to Texas and New Mexico. 

Poisonous properties. The berries of this fruit are used to curdle milk in 
northern Mexico and southern Texas. They are crushed into a powder, put into 
a muslin hag, suspended in the milk until coagulation occurs. It is also used 
as a medicine by the Mexicans. 

So/anum tuberosum L. Potato 

An erect herb, cultivated as an annual for the esculent tubers ; leaves pin- 
nate of several ovate leaflets ami smaller ones between; flowers blue or white, 
berries round, green. 

Distribution. Native to Chile north to Mexico and Arizona. Introduced 
into Kurope between 1580 and 1585. 

Poisonous properties. The wilted green stem and leaves are poisonous, 
containing the alkaloid solanin. The water from boiled potatoes contains a 
poisonous substance. Some persons cannot cat potatoes because poisonous to 
them. According to Kassner, healthy potatoes do not contain solanin but dis- 
eased potatoes contain this substance; from 150 gms. he separated 30-50 mgrs. 
of solanin. It is probable that this substance occurs in other species of Sol- 
anum, Thos. Maiden states that the S. eremophilum poisons sheep and cattle 
when they eat the tops. Friedbergcr and Frohrer state that potato tops are in- 
jurious; that the diseased animals siiow symptoms resembling foot and month 
disease. 
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Dr. Doerr has recently reported a case of poisoning in a cow that had been 
fed exclusively upon refuse from the Club-house kitchens near the Iowa State 
College Campus. These contained potato parings among other things and to these 
the poisoning was charged. The trouble was diagnosed as gastro-enteritis. The 
post-mortem revealed diffuse intestinal hemorrhages with enlarged liver and spleen. 

2. Capsicum. Pepper 

Herbs or shrubs with sharp taste; leaves fleshy; flowers white; corolla 
wheel shaped; 5-lobed; tube short; stamens separate with filaments 
longer than the heart shaped anthers which open longitudinally; fruit a berry. 
The Guinea pepper and the Indian goat pepper ( C . frutescens ) arc much more 
powerful stimulants than cayenne and often produce violent pain and purging. 
This shrub is native to the Southwest. The genus Capsicum has two species. 
A monograph by Prof. Irish published in the Missouri Botanical Garden Reports 
describes many of the varieties. 

Capsicum onnuum I„ Cayenne Pepper 

Annual. Leaves ovate entire: flowers with truncate calyx anil white corol- 
la; fruit a lierry, oblong or globular, red or green. 

Distribution. Widely cultivated. Native to the Southwest. 




Pi«. 424. Red Pepper CC«M* 

("" ««■ »■•»). The Iro* ul this as 
well as the leaves are power - 
fttlljr pungent. (W. S. Dudgeon). 

Poisonous proper lies. The peppers are often used in domestic practice in 
making a stimulating plaster; if its action is continued long enough, however, 
a vesicular formation makes its appearance. In domestic animals it causes 
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gastro-enteritis. Death has even occurred where too much of the Cayenne 
pepper has been used. Thresh isolated a principle to which he gave the name 
of capsaicin C,H u NO r however, the hitter pungent substance has Itccn called 
by Morhit/. eapsaeulin. a crystalline nitrogenous compound containing the sub- 
stance CjjIIjjNjO,. This is so powerful that I part in 11/KIO.OOO will impart 
the pungent taste. A volatile alkaloid resembling coniin has been found in 
small quantities. 

3. \icandra Adans. Apple of Peru 

Tall smooth annual with alternate leaves, calyx 5- parted, angled; corolla 
wheel shaped or somewhat funnel shaped with widely spreading border; tube 
short; anthers 5 connivem; fruit a somewhat 3-5 celled berry. 

Nieandra Physalodes <L» Pcrs. Apple of Peru 

A tall smooth annual, 2-5 feet high; leaves ovate angled or sinuate toothed; 
Mowers solitary; corolla pale blue rather large; fruit a globular dry berry; 
calyx, 5-partcd. S- angled, enlarged and bladder like in fruit. 

Distribution. Native to Peru but sparingly naturalized in the United States. 

Poisonous properties. Said to be poisonous; used as a fly poison in parts 
of the United States. 

4. Hyostyamus (Toum.) I. Henbane 

Clammy-pubescent, fetid, narcotic herl*; leaves alternate, mostly lobed or 

pinnatihd; flowers large, cal>x bell shaped or urn-shaped, 5 lebed ; corolla 
funnclforin. oblique: 5-rletl. the lobes unequal: capsule enclosed in the persistent 
calyx, 2-ccllcd. 

AIm>uI 15 species, native to the Mediterranean region. Medicinal and 
poisonous plants. 

I lyoseyamus Niger L Black Henbane 

Biennial or annual. Stem 1-3 feet high; leaves ovate, sinuate toothed and 
angled, the upper clasping; flowers short pedicelled in one sided leafy spikes; 
corolla dull yellowish, reticulated, with purple veins ; capsule globose oblong. 

Distribution. Common only eastward in waste places from Nova Scotia to 
Michigan, also in Montana. Utah. Idaho and the Pacific Coast. 

Poisonous properties. A well known medicinal plant from which iiyostyamin 
is obtained. Hyoseyamiu is an anodyne and hypnotic and is poisonous. Dr. 
Chcsmit says: 

One or two cases are i avoided in foreign 'kciaturr in vM «tncV Sate been poisoned 
by rating the plant of Ihrir own accord, but there it eery lit’le ila-tger from it, on account 
of k# ill odor and Itartli texture. 

It contains hyoseyamiu. C^H^XO,. causing a dilation of the pupils 
and having a slurp and disagreeable lastc. It also contains pseudo-hyoseyomin 
C |: H m NO,, another alkaloid, and hyojeiv C,,H. NO,; the latter of which 
also dilates the pupils. The hyosryamin resembles atropin in its composition 
and action and is obtained from the Hroscyamus seed. When damp the alkaloid 
has a tobacco-like odor and a hitter taste. According to Dr. Winslow, the 
hyoesyomitt is practically olropiN except that its mydriatic action is shorter. 
Hyoscin is a powerful depressant to the cerebrum, respiratory center, spinal 
reflex centers, and motor tract. It is a cerebral sedative. According to Wins- 
low : 

The tetanic »ta«c Succeeding spina! paralysis, cbvrrrd in otropin C .11^ NO poison- 
ing, does not ensue with kyoseim. Tbe tatter a'ka«id slightly deprow* and slows the 




SOL AN* ACE A E — BLACK HENBANE 



727 



littirt, and does not paralyzr the vagus in mi nation*, nor depress the motor and sensory 
uerre* or muscle*. The circulation is but slightly influenced, and vasomotor depression 
only occurs in the latter stage of lethal poisoning. Death occurs from paralysis of the 
respiratory center*. Poisoning in animals is exhibited by loss of muscular power, slowing 
and failure of respiration, dryness of the mouth, stupor and asphyxia. The pulse may be 
infrequent, the pupils are dilated and the skin is moist rather than dry. Delirium and 
convulsions sometimes occur in man. The efect of the combiued action of kyoiCjamin 
and hyoscin in tlyoscyamui a shown when we compare the drug with belladonna. Hroicyamui 
m more of a cerebral sedative and hypnotic, and less of a heait and respiratory 'stimulant. 
It is said to posse** more power in overcoming spasm, and griping of cathartics, and in 
aiding intestinal movement. Hyoicyonut is also thoughe to exert a more pronounced 
ant (spasmodic action than btllaJomua upon the smooth muscles of the bladder and urethra. 

Blyfh gives the action of hyoseyanti «t as follows: 

Thirty-two mgr*. (tf gr.) begin* to act within a quarter of an hour, the face flushes, 
fhr pupils dilate, there i« no excitement, all muscular moticti is enfeebled, and the patient 
remains quirt for many hours: <4.« mgr*, would possibly l*c a fatal dose. The root is 




■tore poisonous than the leaves, and the seed* of Dot * ra contain a considerable quantity of 
hyoieyamin; they are often mistaken for other seeds such as poppy. 

Many cases of children being poisoned by this seed arc recorded. One 
instance is given by Schimfky where of two children who had eaten the seeds 
of the plant, one died before purgative action could be produced. The second 
child slowly recovered but growth was checked. 

5. Xicotiona (Totim.) I,. Tobacco 

Rank, viscid-pubescent narcotic herbs or shrub*; leaves alternate, entire; 
flowers borne in panicled racemes; calyx tubular, bell-shaped, 5-cleft; corolla 
funnel-form or salver-form, the limb with five separating lobes; stamens 5, 
inserted on the tube of the corolla; dehiscence of the anthers longitudinal; 
ovary 2-cclled ; stigma capitate: capsule 2-valved; seeds numerous, small. 
About 50 species nearly all native oi North America. 

Nicotian* Tabacnm I„ Common Tobacco 

A coarse annual from 4^> ieet high; leaves lanceolate, ovate, dccurrcnt. 
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1-2 feet long; flowers panicled. ro*c-purplc; corolla funnel-form. 2 inches long; 
lobes short, somewhat inflated. 

Distribution. Native to South America but widely cultivated; introduced 
into Europe by the Spaniards shortly after the discovery of America. The 
best types of tobacco arc cultivated in Cuba and Porto Rico; and this forms 
an extensive industry in North America, especially in Connecticut, Wisconsin, 
Virginia, etc. 

Pouohoms properties. Various opinions are expressed in regard to its 
poisonous properties. It is known, however, that an alkaloid occur* in N. 
Tabaeum. .V. nuseropkyito, .V. rustiea and S', glntinoso. which apparently does 
not occur in any other plant. 

The active principle of the tobacco leai is the alkaloid nicolin C |(1 H M N J( 
which is easily extracted from tobacco by means of alcohol or water; it occur* 
to the extent of 6 per cent in the dry leaves; it lias a sharp, burning taste, is 
very poisonous and is said to have sixteen times the toxic power of coniin. 
On application of heal. nicolin is changed into pyridin. C,H 4 N, and other sim- 
ilar alkaloids like picolin , CHN. Pyndin depresses the xpinal motor tract and 
cause* paralysis of respiration. Moderate doses cause contraction of the pupil. 
Sicolcin C.Jlj.N, was found l»y Pictet and Rotschy in leaves of tobacco; also 
nicottmin C |# H |4 N J , and nicolcilin C. fc ll,N r According to more recent in- 
vestigations the seeds of Xicoliauo arc free of nicolin. The following state- 
ment is made with reference to the toxicology of nicolin by Dr. Winslow: 

Nicolin U one of the moat powerful sail rapidly •elm* poison*. When swallowed, it 
(•uses, In animal*, local Irritalimi and rain in the thrust amt stomach; mu*cular tremor* and 
wi-ahnrM, on account of which th. animal fall*. Thew symptom* arc fallowed, first. by MV ere 
tonic and clonic ronvulsbm*. ami then by abolitkw of voluntary motion and ijnlcluile. The 
pnpil* arc contracted, amt three U vwwirHg (in the ca»c of acme animal*). purging and rule- 
tuiition. The respiration it at fir»t *1 allow and rapid, hot l-ronn weaker anil slower, and 
death occurs from respiratory failure and general collaine. The pulae i* primaiily *low and 
Intermittent, but later become* rapid. The treatment of poiaonirg cotuitla In evacuation of 
the stomach; the use of tannic acid; respiratory amt heart stimulant*, a* itrythnirt, ad'efh. 
unit alcohol; together with eaternal heat and artificial respiration. Tlie minimum lethal dose 
■« about one drachm of tobacco, or one minim of nicotine, for imill dog*. For hone*, live to 
ten drops of nitotia or rot lulf pound of tobacco. 

Friedberger and Frdhncr state tlut animal* have convulsive spasms, great 
muscular weakness, with acute paralysis. 

The chronic effect* of the use of tobacco, according to Millspauglt, arc as 
follows : 

The effects produced upon »moker» are alraot mrlru in the study of the drug itself, and 
It is only in that class of ebewen *rho swallow the |Uier. that positive data could t»e looked 
for; still here, ns well, we are at a Jo*» to determine fact*, for in Manufacturing the narcotic, 
proctne* are used which alter the product greatly; neveitheles* *ome few symptom* Mem to 
be more or lens common to all who have been, for protracted period*, subjected to the drug. 
Mental anxiety and irritability, with at time* confusion of idea*; dilation of the pupils; ringing 
in the ear*; increased vereewn of saliva; uncertainty of speech dryness of the throat; at 
time* weakne** of the Monuch and ««•«; itxrea<ed Mcrrtion of urine: dry cough especially 
at night; prvcoidiai opprr*»i<n with palliation of the heart and at lime* an irregular pulse; 
l re mhltrg of the extremities when held long in one potitier; general aumic condition of the 
blood spasmodic contraction or jactation of tingle rmnelr*; tentation* of exhaustion and 
especially Ussitude; tlerpine**; profuse perspiration and *en*itivrr.os* lo cold. 

A writer in the London lancet quoting from the Therapeutic Car.cttc* states 
that the injury from tobacco smoke conies largely front the inhalation of carbon 
monoxide. Cigarette smoking is more harmful than smoking a pipe because more 
of the gas is inhaled. 

• Vol. J’:78C. 
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According to Zalackas, eserin and strychnin arc not antagonistic to mcOtin 
but the juice of Nasturtium officinale counteracts it. 

NicoHana rust tea L. Wild Tobacco 

Annual, with obovate, pctiolcd leaves; flowers greenish-yellow, patiided, 
longer than the calyx ; capsule globose. 

Distribution. In fields and waste places irom Canada to Florida, and 
Minnesota. Cultivated by the Indians. 

Poisonous properties. Probably the same as those of the preceding species. 

Sieo liana alata Link & Otto 

An annual, pubescent plant from 3-4 feet high; leaves lanceolate, 
flowers large tubular; tube 5-6 inches king; the limb deeply 5-cleft. 

Distribution. Native to Brazil but a frequent escape in gardens in the east. 

NicoHana quodriialvis I’ursh. Wild Tobacco 

An animal 1 or more feet high, leaves oblong or the upper lanceolate and 
the lower obovate lanceolate, acute at both ends; flowers few; corolla white, 
tubular funnel-form; tube 1 inch long. 

Distribution. Oregon to the plains. Often cultivated by the Indians for 
tobacco. The allied species, .V. attenuala. Torr., is found from Colorado to 
Nevada and California. 

Poisonous properties. The poisonous properties are probably the same as 
those of common tobacco. According to Maiden the .V. sutnrolens is poisonous 
to stock in New South Wale*. 

6. Datura I#. Thorn Apple. Jimson Weed 

Rank-scented, tall, narcotic herb*; or a few tropical shrubs or trees with 
alternate pctioled leaves; large flowers; calyx 5-<tcft; corolla funnclform, 
5-lobcd, the limb plaited; stamens generally included, inserted at or below the 
middle of the corolla tube; ovary 2-ccllcd, forming a capsule which is globular 
and prickly. 

A small genus of about 12 species of wide distribution, 2 being cosmopol- 
itan weeds. Several of the species are used for ornamental purposes. Among 
these are the common white-flowered thorn apple ( Datura Metel) which is 
native to tropical America, also the Datura metetoidcs, native to New Mexico 
and cultivated for its large sweet-scented flowers. Several tropical American 
trcc-likc shrubs like Datura suaveoicus arc often cultivated in conservatories. 
The seeds of D. fastuosa arc used in India as a poison according to Gimlcttc, 
and arc commonly used on the Malay Peninsula. The D. alba is common in 
India, about Madras, and D. atrox occurs on the coast of Malabar. The 
Daturas arc all important in India from the point of view of poisoning. The 
seeds of D. alba are often mistaken and eaten for the seeds oi Capsicum. 

Datura Talula L. Purple Thorn-apple or Purple Stramonium 

A glabrous annual from a few incites to 5 feet high; stem purplish; leaves 
thin, ovale, acute or acuminate; flowers consisting of a 5-toothcd calyx and a 
5-lobed funnel-form corolla, with stamens included; filiform filaments inserted 
below the middle of the corolla tube; capsule globular, prickly, 4-vaIvcd and 
2-celled. 

Distribution. Abundant in fields and waste places from New Kngland to 
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Ontario to North Dakota. Nebraska. Texas, am! Honda, naturalized from 
tropical America. 

Poisonous properties. The poisonous alkaloids iound in this plant arc: 
otropin C | ,H JI N0 1 . hyoscyamin, and hyosein. The doturin is a mixture of 
hyoscyomm and otropin. 

Professor Chesnut, in his work on the Poisonous Plants of the United 
States, referring to the jimson weed, says: 

The poisonous alkaloids, ct’cfr* and krosejami*. the active constituent* of belladonna aie 
found also in both of the jintton weeds, llyoj (yam in a the poison of the henbane and at it 
is identical in its physiological action with at roftm. the above named |i’anlt present tlae ui« 
symptom* of poisoninf. which must be me; in thr same manner. The alkaloids exist in all 
parts of the two datura*. Thr seeds are especially poisonous. 




Cases of poisoning arise in adults frees excessive use of a stimulant or a medicine. 
Children are sometimes tempted to eat the fruit, if they are permitted to ptsy where the weed 
it to be found. Several case* of this kind were reported to the Department during the fall of 
1897. At Alpena, Michigan, live children were badly poisoned in August by eating the seeds 
of the purple-flowered species, which was cultivated in a garden as a curiosity under the fanci- 
ful trade name of "Night-blooming Cactus." In Sept, a boy was killed in New York by eating 
the seeds of a jimson weed, which was permitted to grow in a vacant lot; his brother poisoned 
at the same time was saved only with dUEculty. In October two other esses occurred in New 
York. Pour children were playing in one of the public parks of the city where jimson weeds 
were growing luxuriantly. The boys imagined themselves Indians and roamed about and ate 
parts of various plant*. Three of t'actn ate the seeds of the jimson weed. One died in a state 
of wild delirium; another was saved after heroic treatment with chloral hydrate and morphine; 
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the third, who ate but few of the wed*. was but little affected. Children are also poisoned by 
sucking the flower, or playing with it in the mouth. Tbe fresh green leave* and also the root 
have occasionally been cooked by mistake for other wiki edible plants. One or two instances 
arc recorded in which cattle have been poisoned by eating tbe leaves of young plants which 
were present in grass hay. hut these animals generally either avoid tbe plants or are very 
resistant to it* poison. 

The symptoms of the poisoning are about tbe same in all cases, those characteristic of la ,'c 
doses being headache, vertigo, nausea, extreme thirst, dry. burning skin, and general nervous 
confusion, with dilated pupils, loss of sight and of voluntary motion, and sometimes mania, 
convulsions, and death. In smaller amounts tbe effects are like those of the ordinary nar- 
cotics. As vomiting is not a common symptom, the contents of the stomach must be quickly 
removed by the use of the stomach tube oe emetics. It is well then to wash out that organ 
thoroughly with strong tea. tannic acid, or an infusion of oak bark, and to administer stint- 
dams. such as brandy and hot. lining coffee. /Vocarfia h recommended by physicians to 
counterart the drying effect upon the secretions (licorice is very useful), and prolonged artifi- 
cial respiration must often be resorted to to raaintaiu tbe arration of the blood. 

As nothing has been said in regard lo llic atrofiiu which is found in the 
jimson weed, it might Itc said that the commercial atrof>in is derived from the 
root of liclladoniut and when used externally it is a local anodyne. Dilute 
solutions of atropin paralyze and stop the corpuscular movement in the blood 
and large doses give rise to slowing of the pulse. In poisoning it causes a 
paralysis uf the vascular motor centers ami stimulates the brain; large 
doses produce restlessness and excitement and delirium in man and occasionally 
delirium in lower animals. With reference to tht spinal cord, large doses 
cause complete loss of motion. Its action upon the nerves is very important 
and on this depends much of the value of the drug. Dr. Winslow says: 

The peripheral motor nerve terminations, and to a less extent, their tiiinka, arc dr 
pressed and paralysed. This is never so complete, however, but that there Is some vilunlnry 
power left ill an animal fatally poisoned. 

Dryness of the mouth is one of the first symptoms following the use of 
belladonna because of the paralysis oi the peripheral terminations of the 
sccrclory nerve. The involuntary nerves are not affected hy moderate doses 
of belladonna. The motor nerves ending in the voluntary muscles are paralyzed 
by poisonous doses of belladonna. Small doses do not affect the respiration, 
large doses make it quicker and deeper. Fatal doses cause asphyxia. Moderate 
doses cause a rise oi temperature, but fatal dose* lessen the bodily heat. Dr. 
Winslow gives the following summary oi the action of the drug: 

It will be observed that belladonna, generally ■peaking. first stimulates and then depresses 
the nerve centres, while it chiefly paralyzes the motor nerve termination*, including the inhibi- 
tory (vagus and splanchnic), the secretory (Chorda lyrspani. etc.), and. tn a less extent, the 
sensory nerves. Secondary depression of tbe crrrbram is not so profound as that of the 
great medullary centres, especially the respirnrory centre, and there is sometimes a slight and 
brief stimulation of the motor rer.es of the smooth muscles, vir., vagus, splanchnic, and pos- 
ilbly vaso-motor nerves. 

Full medicinal doees depress the peripheral filaments of the inhibitory and secretory nerves, 
and those of the unstriped muscle?, lessen the functional activity of the voluntary motor sys- 
tem, and. to a less degree, that of the afferent nerves. The pulse becomes quickened because 
of paralysis of the peripheral vagu? ending? and stimulation of the heart or it* ganglia; the 
blood tension is augmented because of the increased cardiac action and Miiritl.it ion of the 
vasomotor centers; and the respiration is accelerated because of excitation of the respiratory 
centers. The temperature is elevated owing to tbe circulatory exaltation and stimulation of the 
heat-producing centers. Slight delirium mar be present from the exciting action of the drug 
upon the cerebral motor centers. 

The spinal cord is unaffected by therapeutic dose*. Locally applied, belladonna is a 
direct paralyzant to nerves, muscles, vessel* and cells. 

Toxic doses of belladonna cause in animals dryness of the mouth, increased frequency of 
tbe pulse and respiration, elevation of temperature, dilation of the pupil and partial blindues-, 
restlessness, nervousness, delirium, twitching of the muscles (occasionally erythema), ar.il 
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frequent micturition. These symptom* are succeeded, in fatal poisoning, by fall of tempera- 
ture, retention of urine, muscular weakness. staggering gait, partial anaesthesia. convulsions 
and paralysis (one preponderating over tbe other), weak, slow, irregular respiration, feeble, 
rapid pulse, paralysis of the sphincters, stupor and death. Death occurs mainly from asphyxia, 
but is due in part to cardiac failure. The physiological test consists in placing a drop of 
urine (secreted by the poisoned animal) into the eye of a healthy animal, when mydriasis 
should follow if the case be ode of belladonna poisoning. Three-quarters of a grain of 
atropin under the skin ha* proved fatal to dog*. Two grains of atropin produce mild toxic 
symptoms in the horse. Small dogs are slightly poisoned by gr. 1-PO of at ropin', medium sired 
dogs by gr. 1-60. given hypodermatically. Cattle are as susceptible as horses, although her- 
bivora are not so easily influenced a* carnivora. The pulse in dogs is greatly accelerated, 
aomrtime* as high as 400. while the pulse rate of the hors* it not generally more than doubled. 
Rodents, as guinea pigs and rabbits, and pigeons, are particularly insusceptible to belladonna, 
in regard to its effect upon the pupil, circulation, ere. 

The treatment for poisoning includes the use of the stomach pump, emetics, cardiac stim- 
ulant*, and pilocarpi* under the skin. Abo external heat, general faradism and arlificial 
rrapiration. 

Datura Stramonium L. Jamestown or Jimson Weed 

Much like the last; an annual; glabrous or the young stem somewhat 
pubescent, stout ami green; branches and leaves sparingly pubescent ; leaves 
thin ovate, sinuate toothed or angled; calyx less than the length of the 
corolla; corolla white, 3 inches long, the border 5-toothed; capsule ovoid, 
prickly, the lower prickles mostly shorter. 

Distribution. Nova Scotia, New England to Minnesota, Iowa, Nebraska, 
Texas nn«l Florida. Naturalized, native to tropical regions of tbe Old World, 
probably Asia. Dc Candolle says that it is probably native to the borders of 
• he Caspian Sea. 

Poisonous properties. Tbe Datura Stramonium has been used in medicine 
since the close of the sixteenth century. Earlier than this it was used by the 
people of western Asia and eastern Europe. Miss Henkel describes the method 
of collecting as follows: 

The leaves are collected at Ike time of Aowctiag, the entire plant bring cut or pulled up 
and the leave* stripped and dried in tkr shade. The unpteataui narcotic odor dimiiiiihe* upon 
drying. The leave* are poisonous. earning dilation of the pupil of the eye. aud arc used prin- 
cipally in natlima. 

All three species of Datura are poisonous, the seeds being especially poison- 
ous. Dr. Halstcd records a case of poisoning of a lx>y five years old in New- 
ark, New Jersey, who ate freely of a hali grown capsule of this species and 
died the next morning. The seeds of />. Stramonium arc known to have 
poisoned a child in eastern Iowa. They contain hyoscyamitt, ntropin and 
jcopolamin. In some analyses, as much as 0.33 |>cr cent of the alkaloid atropin 
has been found in the seeds, and about 0.2 per cent in ihc leaves. 

Datura Metel L. Thorn Apple 

A clammy pubescent annual 3-4 feet high, leaves ovate, entire or obscurely 
angular toothed, rounded at the base; flowers large, white, calyx about y, as 
long as the corolla; capsule globose prickly. 

Distribution. Native to tropical America. Naturalized from New England 
to Florida and westward. 

Datura meleioides DC. Wright's Datura 

A spiny pubescent annual, pale in color, leaves obovate entire; flowers large 
showy, white or pale violet, sweet scented; corolla with a 5-toothed border; 
capsule nodding spiny. 

Poisonous properties. The writer a few years ago saw a notice in a local 
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paper of a child being poisoned by sucking the nectar of a flower of Wright’s 
Datura. Professor Chcsnut. in speaking of the poisonous properties of the 
same species, says: 

Datura metcloides it a very large-flowered species. wSich » native from southern Califor- 
nia to Texas, and in some localities is common in cnltiraton. No cares of poisoning have yet 
been recorded against it, hut it is largely used as an intoxicant by Indians, and is vised in gen- 
eral for the same purposes as jimaon weed. It undoubtedly contains the same poisons. 

7. Lycium L. Matrimony Vine 

Shrubs or woody vines, often spiny; leaves small, entire, alternate, with 
smaller ones between; calyx 3-5 toothed or cleft, persistent, corolla funnel- 
form or salver-shaped, usually S-lubed, the lobes imbricated; stamens 5 rarely 
4; anthers opening lengthwise; style slender; stigma capitate; ovary 2-ccllcd; 
berry globose, ovoid or oblong. 

About 75 species of wide distribution. 

Lycium halimifolium Mill. Common Matrimony Vine 

A glabrous, spiny, or unarmed shrub; slender climbing or trailing stem; 
leaves lanceolate, oblong or spatulatc; petioles short; peduncles filiform; calyx 
lobes ovate; corolla short, funnel-form; grccnish-purplc stamens slightly cx- 
serted ; berry oval ; orange red. 

Distribution. In thickets and waste places, escaped from gardens from 
Canada to Texas. Introduced from Kuropc. 

Poisonous properties. Supposed to be poisonous. 

Scroi'iiulariachac. Figwort Family 

Mostly herbs, shrubs or rarely trees; leaves without stipules; flowers per- 
fect, regular or irregular; calyx 4-5 toothed, cleft or divided; corolla irregular 
2-lippcd or nearly regular; stamens 2-5. didynamotis or nearly e<|ual, inserted 
on the corolla; pistil I. 2-ccllcd. many ovuled; fruit a capsule; seeds numerous, 
with a small embryo in copious albumen. 

About 2500 species of wide distribution. Few plants of the family are 
of economic importance. Several species arc medicinal. The most important 
arc foxglove ( Digitalis purpurea); mullein (Perbascum Thapsns), used as a 
stimulant because of its mucilaginous properties, and speedwell or Culver's root or 
Culver’s physic ( Veronica virginica), used for digestive disorders, when 
fresh being a violent cmctic-catlurtic and containing a glucosidc Icptmtdrin. 
Several species of the order arc cultivated for ornamental purposes. The 
Pauloivnio tomentosa, native to Japan, is hardy in tl* south. The foxglove is 
also much cultivated. Several species of monkey flowers ( Mimulus luleus) and 
musk flower (A/, more hat us) arc cultivated. The best known of all is the 
snap dragon (/ lntirrhinum tnajus), native to Europe. The genus Calceolaria, 
of which there arc numerous species, is native to Chili and other parta of 
South America, and is cultivated. The C. crenattflora is a showy herbaceous 
plant cultivated for its pretty slipper-shaped, sac-like flowers. The Maurandias 
are Mexican climbers with heart-shaped or hallicrd-shapcd leaves and open- 
mouthed, somewhat bell -shaped, purple, rose-colored or violet corollas. The 
Torcuia asiatico, native to Asia, is cultivated for its handsome pale violet or 
purple flowers. The turtle-head ( Chelonc glabra) is occasionally cultivated and 
has large, white or rose-tinted corollas that arc very pretty. The beard-tongue 
( Penstemon ) contains many species, found mostly in western America and 
Mexico, the most beautiful of our western species being P. grandiflorus. with 
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large, lilac-purple flowers collected in ample racemes. Many of the Rocky 
Mountain forms arc handsome perennials. The Mexican Russellia juncca is a 
showy bedding and greenhouse plant with carmine flowers and leaves reduced 
to scales. The painted cup ( CmstUUia eoeciura) is a pretty species, native of 
the northern states. The roots of most species are parasitic. The common 
lousewort (Pfdicularis canadensis) is an early spring blooming plant of north- 
ern prairies. P. groenlandica of Europe, is found in the colder regions oi 
North America also ar.d has handsome purple flowers borne in spikes. The 
flowers of Lyferia alropurpurto or Cape Saffron resemble true saffron very 
greatly in odor, taste and drying qualities. 

Vanquelin isolated the glucosidc gratiolin C 4 ,H f# O ja from G ratio la of- 
ficinalis. This species is poisonous to stock; strong medicinal doses arc poison- 
ous to man as well. Some species, according to Maiden, are often poisonous to 
stock in Australia. The cow wheat of Europe (Meloutpyrutn orvense) muses 
colic and sleepiness. 

Genera of Scrophulariaccac 



Mowers regular or nearly so. 

Flowers racemose, stamens 5 1. Vcrbascum 

Flowers axillary or racemose, stamens 2 2. Veronica 

Mowers irregular. 

Stamens 4 not in pairs. 

Corolla spurred 2. Unaria 

Corolla not spurred. 

Tubular 3. Digitalis 

Bell-shaped 4. Gcrardin 

Stamens in pairs 5. I’ediotihiris 



I. Vcrbascum (Tourn.) L Mullein 

Biennial or perennial, generally tall herbs with alternate leaves ; flowers in 
spikes, racemes or panicles; calyx 5-parted; corolla Hat with 5 broad rounded 
or slightly unequal divisions; stamens 5. inserted on the base of the corolla, 
unequal; filament* of all of the stamens woolly or only the 3 upper; style 
flattened at the apex; fruit a capsule, 2-valvcd; sced« rough. 

About 125 Old World species. Several naturalized in North America. 

Vcrbascum Thapsus I. Common Mullein 
A tall, densely woolly annul from 2-6 fret high ; leaves oblong, thick, 
covered with branched hairs, the basal leaves margined pctioled: flowers in 
long dense spikes; corolla rotate, yellow or rarely white; stamens unequal, the 
3 upper shorter, woolly with short anthers; the 2 lower smooth with large 
anthers. 

Distribution. From Nova Scotia north across the continent; south to 
Missouri and Kansas and west to Utah. 

Vcrbascum Blaltori , i L. Moth Mullein 
.Stent round, sparingly branched, biennial with smooth leaves, the lower 
pctioled, oblor.g, ovate, lanceolate, laciniatc, serrate, upper clasping; flowers in 
loose racemes, yellow or white with a tinge of purple; all the stamens bearded 
with violet hairs: capsule nearly globose; numerous seeds. 

Distribution. Common eastward, rarely in the Mississippi Valley. Abund- 
ant in the west in Salt Lake basin. 
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Poisonous properties. The common mullein produces an irritation but is 
probably not very poisonous to stock. 

2. Unaria (Tourn.) Hill. Toad Flax 
Herbs or shrubs, with alternate leaves, or those of the sterile shoots op- 
posite or whorled; flowers in racemes or spikes: calyx 5-parled; corolla per- 




l-'l*. 427. Verbateum Ttoptta. <K:oei I«tm- 
'on’n Merlic.il Botany of N. A.). 




Hi*. <2*. Toad flax 

•ia inlgaru). a. wed. He 

Katdrd wit»i *n*picion. (Selby). 



senate and with a spur at the base: the upper lip erect, 2-lol»cd, the lower .?• 
lobed; stamens 4. didynamous, not exserted; fruit a capsule, opening by I or 
more holes in the top; seeds small, numerous. 

About 150 species of wide distribution. One native species in the northern 
states. 

Unarm vulgaris Hill. Ramsted. Butter and Eggs. 

A pale green perennial with erect, leafy Rlobose or sparingly pubescent 
stem; leaves sessile, entire, upper, at least, alternate; flowers in dense racemes; 
calyx segment oblong, spur subulate: corolla orange color, nearly erect, 1 inch long, 
spur subulate, nearly as long as the body of the corolla. 

Distribution. Native to F.urope. In fields and waste places from Nova 
Scotia to- Kansas, North to Manitoba. 

Poisonous properties. It is regarded with suspicion. The plant has a very 
disagreeable odor. A glucoside linariin C <t ll s< O 40 has been isolated. 

Veronica peregrine L. Purslane Speedwell, Ncckweed 

Glabrous, glandular, or nearly smooth, branching annual, 4-9 incites high; 
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leaves petioled, upper oblong, linear and entire; floral leaves like those of the 
stem but reduced; flowers axillary and solitary, white; capsule orbicular. 

Distribution. A common weed in fields in eastern North America from 
Nova Scotia to Florida, Missouri, Kansas, Texas, British Columbia and Cal- 
ifornia. Also found in Mexico, South America and in Europe, almost cos- 
mopolitan. 

Veronica virgimea L Culver's Root. Culver's Physic 

A tall, smooth, or occasionally somewhat hairy perennial, simple stem: 
leaves lanceolate pointed in whorls finely serrate; flowers in panicled spikes, 
small nearly white, salverform, tube longer than the calyx; stamens 2, exserted; 
pistil 1, style 1 ; fruit a capsule, oblong-ovate. 

Distribution. From western New England to Minnesota, Manitoba to 
Nebraska and Kansas. 

Poisonous properties. The V. peregrina has been reported as poisonous. 
The root of V. virgimea contains leptandrin. It is a violent emetic, cathartic, 
and, according to Johnson, cannot be used with safety in medicine. 

3. Digitalis L Foxglove 

Tall herbs, leaves alternate; large purple yellowish or white flowers borne 
on 1 -sided racemes; calyx 5-parted; corolla irregular; tube contracted, upper 
lip 2-cleft, lower lip 3-!obcd, middle largest; stamens 4 didynamoui; style slen- 
der; fruit a capsule; seeds numerous, roughened. About 20 species in Asia 
and Europe. 

Digitalis purpurea I- Purple Foxglove 

Biennial or annual pubescent herb with stout stem ; lower leaves ovate or 
ovate-lanceolate, slender petioled, upper leaves smaller, sessile; flowers borne 
in long drooping racemes; corolla spotted. 

Distribution. Native to Europe but widely naturalized in the Pacific North- 
west. 

Poisonous properties. The plant has long been used in medicine. For this 
purpose the leaves of the second year's growth arc collected. The active con- 
stituents are such glucosides as digitoxiu. C 1# lI M O |0 . The most poisonous arc 
active, digitalin, C, n fI 44 O l4 , digitalein, an amorphous bitter substance soluble in 
water, digitonin, C 3I H M 0„-f H t O and digitophyUin C„H |8 O I0 . The leaves 
also contain luteoiin which occurs in mignonette. 

In large <loses digitalis is a gastro intestinal irritant and in poisoning causes 
nausea. It causes the pulse to become slower, fuller and stronger and more 
regular. It causes stimulation of the heart muscles. In poisonous doses it is 
rapid, weak and irregular. The respiratory centers arc unaffected except by 
toxic doses. The temperature is reduced by toxic doses. I)r. Winslow, in 
speaking of the cumulative action of digitalis and the toxic action, says: 

Digitalis ami strychnin arc laid tc be cumulative in their action. Evidence is stronger in 
the case of the former drug than in that of the Utter. I!y cumulative action it meant sudden 
transition from a therapeutic to a toxic efleet. This may be due to three causes. 1. Tardy 
absorption. 2. Increasing susceptibility. Delayed elimination and accumidalinn of the 
drug in the system. The cumulative action of digit*::* it chief y due to the lat'er cau'-c. It 

should never be administered in full medicinal doses uninterruptedly for any considerable 
length of time. 

Toxicology.— Poisoning tray occur from large single doses within i to 10 hours of their 
ingestion, and last for 16 or more hour* with a fatal result: or may appear suddenly after the 
administration for several days of targe medicinal i loses (curnjlstire ectior.). A minimum 
fata) dose for the horse is about : vi. of mgitalis. or gr. i. ss. of Homol’A digitalin. Por dogs, 
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3 i. of digitalis, or gr. % of digitalin- The symptoms exhibited arc chiefly concerned with the 
digestion and circulation. They consist in dolnrss, lassitude. Jos» of appetite, nausea, flatulence, 
diarrhoea, infrequent, full ptilse (reduced 6-10 beau in the horse), and contracted pupils. 
There is vomiting in dogs. In fatal cases these symptoms are followed by severe colic and 
tympanites; rapid, feeble, dicrotic, irregular or intermittent pulse (120-140 in horses), while 
the heart may he heard and felt beating wildly ar.d strongly, and a systolic blowing murmur 
can frequently be detected. This is due to mitral or tricuspid regurgitation caused by ir- 
regular contraction of the columnar isrrvr. The pulse is imperceptible because of the failure 
of the heart to fill the vessels. The extremities are cold, the eye is protruding, and salivation 
occurs. Bloody diarrhoea is very often present and the urine may be suppressed. The breath- 
ing finally becomes difficult and death ensues within a few hours, or as Lite as several days. 

Treatment. — Evacuation of the stomach and bowels. Tannic acid, as a chemical antidote, 
alcohol, opium, and aconite, which is the physiological antagonist in depressing the action of 
the heart and lowering blood tension. In addition, external beat should he applied and com- 
plete quiet and rest secured. 




Fig. 429. Digitalis fnrfuree. Flowering branch-dimiuished. 
Flower natural sice. A well known medicinal and poisonous 
plant. (From Veaque’s Traite de Bctanique). 



4. Gerardia (Plumicr) L. Gcrardia 

Erect herbs or a few shrubs; leaves generally opposite and sessile or the 
upper alternate ; flowers showy purple or yellow ; calyx bell-shaped, 4-taothcd 
or 5-lobed; corolla somewhat irregular, boll-shaped. 5-lobcd. slightly 2-lippcd; 
stamens 4, somewhat unequal; filaments pubescent; capsule many seeded. About 
4() species native to America. 
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Gerardia Icnuifolia Vahl. Slender Gerardia 

A glabrous annual ; leaves narrowly linear acute ; calyx teeth very short 
acute ; corolla light purple spotted Ys inch long. 

Distribution. In low grounds Quebec to Minnesota, Iowa, Kansas and 
Louisiana. 

Gerardia graudifiora Betith 

A common pubescent annual or biennial 2-4 feel high ; leaves ovate lance- 
olate coarsely toothed or cut, the lower pinnatilid; pedicels shorter than the 
calyx; calyx-lobes oblong or ovate; corolla longer than calyx-lobes. 

Distribution. In dry woods Wisconsin, Minnesota to Texas and Tennessee. 

Poisonous properties. The first species said to l>c poisonous to sheep and 
calves. Other species probably poisonous. 

5. Pedicularis (Tourn.) L. Louscwort 

Perennial herbs with pinnately lobed or cleft or pinnatifid leaves; calyx 
tubular; corolla 2-lipped, the upper lip arched, frequently beaked at the apex; 
lower lip erect; stamens 4. under the up|*cr lip, anthers transverse; capsule 
generally oblique; several-seeded. About 125 species mostly in the Northern 
Hemisphere. 

Pedicularis canadensis L Louscwort 

Hairy simple stemmed plant from 6 inches- 1 foot high; leaves scattered, 
the lowest pinnately parted; llowers in short spikes; calyx split in front, oblique; 
corolla greenish yellow and purple, upper lip of the corolla hooded, 2-toothcd 
tinder the apex. 

Distribution. In woods and prairies from eastern Canada to Florida, to 
Missouri and New Mexico, to Manitoba. 

Pedicularis lanceobta Michx. Swamp Lousewort 

An upright glabrous perennial from 1-3 feet high; leaves opposite and 
alternate, lanceolate or linear-lanceolate, pinnately lobed, the lower petiolcd; 
llowers in spikes; calyx 2-lobed, leafy-crested ; corolla pale yellow, bearing a 
short truncate beak, the lower lip nearly erect; capsule ovate, about as long as 
the calyx. 

Distribution. In swamps from Ontario to Connecticut. Virginia, Iowa. 
Nebraska, Minnesota to Manitoba. 

Poisonous properties. P. canadensis is said to he poisonous to sheep and 
P. lanceolata is also suspected. Rocky Mountain species such as P. groeitlandlca, 
P. racemosa and P. bracteosa. arc frequently eaten by sheep without any ill 
effects. Lehmann lists three Ktiropean species as poisonous, the P. palustris. 
P. sylvatica and P. sudetico. A decoction made from these European plants 
is used to destroy animal parasites. In cattle these plants cause anemia. 

Dr. Lind ley, in speaking of the European species, says, "they arc acrid but 
are eaten by goats.” The European P. palustris was formerly officinal and is 
much used in Europe as a domestic remedy. The glueosidc, rhinouthin, is 
found in the different species of the genus. It is identical with the material 
found in the common Butter and Eggs ( Liuaria vulgaris) (C <14 H 50 O 4U ). 

BrCNONiACEAR. Bigr.oria Family 

Woody plants, trees, shrubs or woody climbers or some exotic herbs; 
leaves opposite or rarely alternate: llowers mostly large and showy; calyx 2- 
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lipped, 5-clcft or entire; corolla tubular bell-shaped, 5-lobed, somewhat irreg- 
ular; stamens inserted on the corolla; some of the stamens sterile or rudi- 
mentary. inserted on the tube of the corolla, anther bearing 2 or 4; ovary 
usually 2-cel led ; fruit a 2-valved capsule; seeds flat, winged; cotyledons broad 
and flat. 

About 500 species mostly tropical. The trumpet creeper ( Tecoma radicans), 
native from Pennsylvania to Minnesota and southward, produces large scarlet 
or orange flowers, and is much cultivated as an ornamental plant. It contains 
narcotic principles. T. jasminoides, much cultivated in greenhouses for its 
pretty white, pinkish or purple flowers, is a native of Brazil. Hignonia capreo- 
lata, from Virginia to southern Illinois and southward, produces pretty orange 
red flowers and is cultivated southward. It. venusta is a greenhouse plant 
native to Brazil. The leaves of Carota (Jaearanda procera ) furnish a valuable 
alterative. The Netvbouidio loetis is used in dysentery. 

Catalpa Scop. Catalpa 

Trees or shrubs; leaves opposite or verticillate, simple, pctiolrd; flower 
large in terminal panicles; calyx deeply 2-lipped; corolla bell-shaped with 
spreading margin; some stamens with fertile anthers 2. the others sterile or 
rudimentary; capsule large and slender, 2-cel led; seeds numerous, winged. 
Seven species in Asia, North America and the West Indies. 

Catalpa speciosa. Warder. Common Catalpa 

A large tree with thick hark; leaves large, heart-shaped, long, acuminate; 
corolla 2 inches long, white and mottled: capsule thick with numerous seeds. 

Distribution. The common hardy catalpa (C. sptciosa) , a native to the 
United States from Illinois to Arkansas, is a tall tree largely planted for its 
wood, which is used for posts, and railroad ties. It is hardy as far north as 
northern Iowa. 

Catalpa bignonioides Walt. 

Tree with thin bark, spreading branches; leaves strongly scented and broad- 
ly ovate entire or 3-lobed acute or acuminate, deeply pubescent beneath; flow 
ers in panicles, white mottled with yellow and purple; corolla tube, bell-shaped, 
the lower lobe entire; capsule rather thin walled, drooping. 

Distribution. Commonly cultivated bui less bardv than the preceding, native 
to the Gulf States. 

Poisonous properties. The odor coming from the fragrant flowers is poison- 
ous and Dr. White in his Dermatitis Venenata states that the flowers arc ir- 
ritating to many persons. Dr. Millspaugh, also, says that it is considered 
to be dangerous to inhale the odor of the flowers for a long time, which, 
however, is probably not generally the case. The allied caroba (Jaearanda 
procera ) contains the bitter principle ca robin. The glucoside. catalpin, 
comes from the bark and pod of C. bignonioides. The Oroxylon indicant con- 
tains oroxylin C, # H h O,(OH) 4 . 

PLANTAGINALES 

This order contains but one family, the Plantoginaceae. 

Plaxtacinaccab Lindl. Plantain Family. 

Mostly stcmlcss herbs ; leaves, in species with stems, opposite or alternate ; 
flowers small, perfect, polygamous or monoecious; calyx 4-parted, persistent; 
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corolla 4-lobcd, hypogynous; stamens 4 or 2 or only 1. inserted on the throat 
or tube of the corolla; ovary 1-2 celled, or falsely 3-4-cellcd, sessile; ovule I, 
several ovules in each cavity; fruit a pyxis, circumscissile, at or below the 
middle or a nutlet. 

3 genera. 2 native to North America, and more than 2t)0 species, of wide 
distribution. None of the plants arc of any economic importance. The seeds 
of several species ( Planlago major and I'lanlogo Kugehi) are used to feed 
birds. The H. oi’ala is used in France as a salad. The seeds of 1\ armaria 
of Europe and indica are used for sizing in the manufacture of muslin. All 
of the seeds of the rchus have a mucilaginous tesla. 



ft*. '•JO. Ilatdy Cau!-ja ICalalfa jmtmm). I. I'anirle of flowers. 

2. l/irK’it'Mfir.al »cclii»l ol flower. 3. Single frail. 4. Seeil. 5. I/onjrl-. 
tninal. scrlinn nt sreil All or.*: halt natural size. (M, M. Cheney la 
Crcrn's Forestry in Miannou). 

RUBIALES 

Leaves opposite or whorled; flowers with gamopctalous corolla, separate 
anthers; stamens a* many as the lobes of the corolla and alternate with them 
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or occasionally fewer or twice as many; ovary compound, adnate to the calyx 
tube; ovules one or two in each cavity of the ovary. The important families 
are Rubiaceac, containing cinchona coffee, aspcrula, and galium; Adoxaceae 
containing a single genus Adoxa the Musk-root, A. Moschalellina; Valeriait- 
aceae containing the corn salad ( Valeria nella oliloria, and Valeriana officinalis), 
native to Europe and North America, the roots of which are used in medicine; 
Dipsaceae, containing fuller’s teasel ( Dipsaeus fallonum), whose rigid chaff 
hooked at the end is used for carding woolen cloth, and scabious (Scabiosa 
marilima ) frequently cultivated for ornamental purposes; and Caprifoliaceae. 

Families of Rubiales 

Herbs or shrubs; flowers regular; leaves with stipules. Kuhiaceac. 

Herbs or shrubs; flowers regular or irregular; leaves without stipules. 

Caprifoliaceae. 




RlbiacraC B. Juss. Madder Family. 

Herbs, shrubs or trees, with simple opposite leaves connected by stipules, 
or the leaves sometimes in whorls without stipules; calyx tube adnate to the 
ovary; flowers regular and perfect, often dimorphic; corolla funnel-shaped, 
club-shaped, hell-shaped or rotate, 4-5 k>bed ; stamens as many as the lobes of 
the corolla anti alternate with them; pistil with a simple or lobed style; ovary 
1-10 celled; ovules one to many in a large cell: fruit various, capsule, berry or 
drupe; seeds small or large, the coat thin or hard; endosperm fleshy or horny. 

A large order, chiefly tropical, consisting oi about 350 genera and 5000 
species. Only a few of them found in northern United States. Some species 
arc abundant in southern United States a few being weedy. Cinchona or 
Peruvian Bark, from which quinine is derived, is found in several species of the 
genus Cinchona, a tree with evergreen leaves. Quinine is derived chiefly from 
Chincona officinalis, which is a native of South America ; C. lancifolia is native 
to Peru. The Cinchona is now, however, extensively cultivated in India. Its 
use in fevers has been recognized since its earliest introduction from the wild 
plants gathered in the Andes Mountains by the Indians. The Red cinchona is 
obtained from C. suairubra and Calisaya bark from C. Ledger:, ma. 
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Cinchona contains a large number of alkaloids of which the following are 
more important: Cinchonin, C 1| H ft K a O, quinomin, quinin, 

C a0 H a| N a O a . hydroquinin, aricin, C ZI H. fl N' a 0 4 . Another alka- 

loid belonging to this group is disinchonin, C aa H 44 N 4 O a . Javanin, 
C aa H M N a 0 4 , occurs in Calisaya bark. The Cuprea bark ( Kemijia pedunculate) 
from the U.S. of Colombia is also used in the manufacture of quinine and 
contains cinchonanin, C J0 H a4 N a O. The partridge berry ( Mitchella repots) 
is a tonic. Gambicr (Uncaria) of the East Indies is used for tanning. The 
root of ipecac (Psychotria Ipecacuanha) of Brazil is a systemic emetic used 
as a remedy in dysentery and contains eutelin, C 14 H J!( N.,0 4 and cephoiWn, 
C M lI 1)> NO i{ . Madder ( Rubia linctorum) of the I.evant and Southern Europe 
is used for dyeing and contains a red coloring matter, alizarin. The Morinda 
cilrifolia contains a yellow coloring principle tnorindin. The cape jasmine 
(Gardenia jasminoides) also contains a yellow coloring resembling crocin. 

Coffee obtained from the Coffea arabtea ar.d other species, contains the 
chemical principle caffein C K H ltt N 4 O a . Tim is the same as Ihein. This sub- 
stance occurs in a large number of plants including cocoa (7 'heobroma Cacao), 
cola ( Cola acuminate), yopan (Ilex Cassine), mate (/. paragunsis), Slerculia 
platenifolia, Poullinia Cupana. 

Green seeds of Coffee arabica contain 1 22 per cent of caffein or ihein 
C | H Jl> N | O a , the young leaves of Chinese tea 2.12 per cent. Caffeidin 
C v H :J N 4 0 is obtained from caffein. Caffein causes the heart to beat more 




forcibly; it is a cerebral stimulant, producing wakefulness and restlessness; in 
lower animals it produces excitement and mania. From a toxicological point it 
is a spinal and muscle poison to the frog. In dogs and mammals it causes 
restlessness, and in dogs it produces vomiting. The minimum fatal dose ac- 
cording to Winslow is 1 gr. to 1 lb. of live weight. 
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The coffee plant is a small evergreen tree native to the tropical mountain 
districts ot' Africa but now cultivated in all warm countries. It was introduced 
into Arabia early in the 15th century or perhaps earlier. Brazil supplies a large 
amount of coffee. Large amounts of coffee also come from Ceylon, Java and 
the Celebes. It is also grown in Puerto Rico and Cuba. Its first introduction 
is said to have occurred in the middle of the 16th century. The Mocha coffee 
comes from southwestern Arabia. 

The sweet-scented liedstraw (Galium trifiorum ) is used in making an aro- 
matic drink, especially in German communities in this country. It contains 
couniarin. In Europe the sweet woodruff (stspcrula odorata) is used like 
G. triflorum and when added to wine, the drink is known as "Mai-trunk." 

CeP'talantfius L. Button Bush 

Shrubs or small trees; leaves opposite or vcrticillate; flowers in spherical 
pcdunclcd heads, white or yellow; calyx tube obpyramidal with 4 obtuse lobes; 
corolla tubular 4-toothed; stamens 4, inserted on the throat of the corolla; 
ovary 2-celled .ovule* solitary in each cavity; style thread-like, stigma capitate; 
fruit dry obpyramidal 1-2 seeded. 

About 7 species native to America and Asia. 

Cephalanlhus occidentals L. Button Bush 

A shrub or small tree; leaves pctioled ovate or lanceolate-oblong pointed, 
opposite or whorlcd with small petioles; flowers borne in globular head; sessile 
white; style longer than the corolla. 

Distribution. In swamps and low grounds from Canada to Minnesota, 
Texas and Florida. 

I ‘oi soiio us properties. The leaves contain a poisonous, hitter glucoside 
rephaloNthin CjjHj.O*. It has been used in medicine on account of its hitter 
properties. 

Capiiioliaceak Vent. Honeysuckle Family. 

Shrubs, trees or vines, or rarely herbs, with opposite leaves; stipules absent 
or present; flowers perfect, mostly cymosc; calyx adnate to the ovary, 3-5 
toothed or 3-5 lobed; the gamnpctalous corolla with a 5-lobcd limb or 2- 
lippcd; stamens 4-5, inserted on the tube of the corolla and alternate with its 
lobes; ovary 2-5 celled; style slender; stigma capitate; fruit a berry, drape or 
pod ; seeds with a membranous or hard coat. 

About 275 species. Generally found in the northern hemisphere. The 
plants of this order arc of small economic importance. Several arc used in 
medicine, as the feverwort ( T nostrum pcrfoluitu »;). 

Many members of the order are used for ornamental purposes. The most 
important are members of the genus Ijjnicera. Of the native species, the 
trumpet honeysuckle ( Lonicera sempervirens) is widely cultivated, also Sul- 
livant's honeysuckle ( L. Sulliivntii). Fraser's honeysuckle. (L. floixi), and 
the western honeysuckle ( L . involucrata ) . Some of the Loniccras arc pos- 
sibly poisonous. Of the European and Asiatic species, the iatarica, L. 
japonica, L. fragrantissima ami L. Pcriclymcnum arc cultivated. The ciders 
( Sambucus canadensis and S. racemosa) are likewise cultivated in the North. 
The former is often weedy. Several species oi the snowberrics, like the wolf- 
berry ( Symphoricarpos occidental’s ) and the snow berry proper (S. racemosus) 
are native to the northern states. The Indian currant ( S . orbiculatus ) is some- 
times weedy in Iowa and Missouri. Suckers used in Arkansas for making 
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baskets. The Linnaea borealis or twin- flower is native in the cool damp woods 
of the North. 

Several of the viburnums arc cultivated. The hobblcbush (F. alnifolium), 
a native from Ontario and southward, is frequently cultivated in the East. 
The cranberry-tree or guelder rose (F. Opulus) found along streams from 
New Brunswick to northeastern Iowa, is cultivated both in its native and cul- 
tivated forms. The well-known snowball is a cultivated form of the cran- 
berry tree. The fruit of this plant is used in tltc North. The root of horse 
gentian (Triosteum perfoliatum) has a bitter taste ar.d is used as a cathartic. 
The flowers of the elder berry (Sombucus canadensis) arc sudorific. The bark 
of Viburnum pr uni folium, the black haw, is officinal, an anti spasmodic, nervine 
and an astringent. It is also used as an uterine sedative, contains viburnin, 
oxalic acid , tannic acid, etc. The bark of l Opulus is said to be antispasmodic. 
Xylostein occurs in Lonicera Xylosteum. According to GreshofT the leaf of 
Viburnum macrophyllum and of Symphoricarpos mollis contain saponin. 

Genera of Capri folia croc 



niowers in compound cynics; corolla rotate Sandmens 

Flowers not in cymes, tubular to campanulate. 

Erect perennial herbs Triosteum. 

Shrubs Symphoricarpos. 



Triosteum L. Horse Gentian. Fcvcrwort 
Coarse hairy perennial hcrl»s with simple stems; leaves connate perfoliate 
or sessile; flowers axillary perfect sessile; calyx tube ovoid with a 5-lobcd limb, 
persistent; corolla tubular, gibbous at tbc l>a$c. 5-lobcd; stamens S, anthers 
linear; ovary 3-5 celled; ovule 1 in each cavity; style filiform; fruit a dry drupe 
orange or red, enclosing 2-3 or rarely more 1 seeded nutlets, embryo minute. 

Triosteum perfoliatum I,. Fcvcrwort. Wild Coffee 
A soft hairy perennial 2-4 feet high; leaves oval, abruptly narrowed below, 
downy beneath; flowers brownish purple, clustered; corolla purplish; fruit 
orange in color. 

Distribution. In rich woods New York to Minnesota, Kansas and Alabama. 
Poisonous properties. Some species of the genus were used by the Indians 
as a cure of fevers and early practitioners in this country used the root as an 
emetic. In early days, the berries ol this plant were used as a substitute for 
coffee. The physiological action of the plant is to pn-duce vomiting. It has 
a bitter nauseous taste. 

Sambucus (Tourn.) L. Elder 

Shrubs, trees or occasionally herbs; leaves opposite, pinnate; flowers small 
in compound cynics; calyx-lobes minute or obsolete: corolla rotate or somewhat 
campanulate, regular with a 5-clcft wing; stamens 5. inserted at the base of 
the corolla; stigmas 3; ovary 3-5-ccllcd; ovules 1 in each cavity: fruit a licrry- 
like drupe with 3-5 I -seeded nutlets: endosperm fleshy. 

About 20 species of wide distribution. 

Sambucus canadensis L. Common Elder 
A shrub from 5-10 feet high, wood with large Icnticcls and large pith; 
leaflets 5-11 ovate or oval acuminate or acute, short stalked, smooth above, 
sharply serrate; flowers white. 
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Distribution. From Canada to Manitoba, Kansas, Texas to Florida. 

Poisonous properties. In regard to the poisonous properties Dr. Rusby says: 

The common black elder or Samlmcuj conaSmsii L-, a plant very common throughout the 
entire eastern and central United States, and represented by other specie*, apparently with 
similar properties, upon the Pacific Coast and in the old world, ha* dangerous properties which 
have remained unrecognized, or, to ay the lea*t, very obscure, to the present time. 

Of the last mentioned. Dr. Robert Christian reports in the Edinburgh Med- 
ical and Surgical Journal, 1830, page 73, as follows : 

Two hoy* in the vicinity o! Edinburg encountered a clump of the S. Ebulus, anil one of 
them ate freely of the flowers, the other of the leaves. The boy who had eaten the leases was 
attacked with enteritis, the abdomen at length becoming so sote that it could scarcely be touched. 
There was continuous vomiting, the matter containing blood. Obstinate constipation existed 
throughout. The boy was saved by vigorous treatment. The one who had catrn the flower* 
suffered con*ider*bly, and for a considerable lime, front vertigo with some headache, but the 
symptom* were not very serious. 

Dr. Christian observed that both the berries anti the flowers were known 
to kill fowls which fed upon them and that when berries were freely eaten 
they often caused giddiness. He also quotes a report of a case of a woman who 
dressed the shoots with vinegar and ate them as a salad, and who was promptly 
>tei7cd with violent purging, forty times in two days, coma resulting on the 
third day. Of our own species. S. (onadensis. Dr. Johnson Mates that the bark 
and the root are actively cathartic and hydragoguc when freely used.. There 
is little doubt that lie refers in this instance to the hark and the root in the 
green condition, since it is well-known that the properties become much less 
active upon drying and keeping. 

Our most direct evidence bearing upon the poisonous el-aradcr uf the rlder-berry root 
rr*l» upon a case which occurred in the spring of IC94. at the Institution of Mercy, a Roman 
('hthollc institution for children at Tarrytown, on the Hudson, and which attracted a great 
deal of attention at the time in the public pee**. The ground, cf this institution were con;- 
IKtrahvcIy new. and ditching and fencing were still in progret* at the time Mated. A workman 
in digging a drain, uncovered a large number of roota to which the children took a fancy and 
which they began rating. Within a very few minute*, and white still engaged in eating, a 
large number of the boy* were seized with convulsions and several of them died. One of 
them had the remainder of the root, the marks of hi* teeth upon it. still clutched in his hand 
ufter death. The symptoms correspond in most feature* to those of the Clcuta poisoning above 
dcsciibed and to that agent Hie accident was ascribed in tl»c public prcM. Several months 
later I visited the institution in company with Mr. Frederick V. Co* ilk-, the botanist of the 
United State* Department of Agriculture and Prof. Edward L. C.rcvue. Professor of Botany, 
in the Catholic University at Washington. At thi* time, and subsequently through corre. 
ipondencc. n pretty thorough investigation ef the cate was made. We found that it waa not * 
locality where Cicufa would he apt to grow and no evidence cxirtcd tl.al any had grown there. 
Three poisonous plant* grew upon the spot. viz., the locmt. poke berry and elder. The work- 
man who had dug the drain, the surviving boys and the Sister* in attendance were positive 
that it waa the rider root which had occasioned the poisoning. They did not know the name 
«f the plant, and had accepted the •tatemrnt* of the papers that it was Cicuta; but they pos- 
itively identified it by its appearance and by the young purple shoot* and compound leave* which 
they had observed carefully while still attacked to the piece* of roct which had been taken from 
the hand* of the boy* powoneiL Their story *u so clear, connected and positive that it was 
difficult to doubt that the ehler root waa the poisoning agent. Furthermore the lorust would 
not have produced the symptoms that were observed and the ooke xhoi-.ld l ave at once been 
distinguished by even a casual observer. Nevertheless, since the root was described as “like 
a carrot or parsnip," and since tbe symptom* in some respect* resembled those of Pokeroot 
poisoning, the question eaDrtot be regarded •* settled beyond a doubt. In the case of ao large 
n number of victims it U even possible that both of tbe root* were concerned. The attending 
physician. Dr. Duke Fleming. doe« not believe that the poisoning was caused by Elder. Tbe 
active constituent of the elder is not known farther than that a report ha* isolated eoniio from 
tbe twig* and leaves of the related European species, S. nigra. This would, of course, explain 
the very similar symptoms to thn*c of Cicuta poisoning. The chemistry of the plant is now 
receiving thorough investigation in the division of pharmacology in the United Slate* Depart- 
ment of Agriculture. 
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In Part I attention was called to Treub's theory in regard to the role of 
hydrocyanic acid in plants. Prof. Treub in a recent paper'- reiterates his former 
conclusions that it performs some part in the products of assimilation. It was 
found that the amount of hydrocyanic add in plants of Sorghum increases during 
the day because of its relation to the products of assimilation of carbon. It had 
previously been shown in the case of Pangium cdule and Phaseolus lunalus that 
light plays no part in the formation of this substance, except as it favors photo- 
synthesis. The same results have row been obtained with Primus /atwmVj, 
Passiflora forlida, and some other plants. The results of the investigation with 
these plants show a direct proportion between lire formulation of hydrocyanic 
acid and the function of the chlorophyll. The amount of acid is usually greatest 
in the young leaves and gradually diminishes a* the leaves grow older. Leaves 
about to fall contain very little hydrocyanic acid. Sambmus nigra, according to 
Cuiguard is one of the exceptions to the rule, ami Trent) has also found this to Ik- 
true for I ndigofrra galtgoides. Hydrocyanic acid is probably the first recogniz- 
able product of the assimilation of nitrogen "and perhaps the first organic nitro- 
gen compound formed." The amounts of the acid in the plants could be increased 
and decreased in proportion to the amount of nitrate used. Ravenna and l'eli 
rhink that the nitrates arc necessary for the formation of the acid. Treub agrees 
with this and adds that dextrose is especially essential. The acid probably 
occurs in the form of a glucosble and is Ulcerated by an enzyme or by boiling 
water. 

The investigations of Kin. Itourquclot and Km. Donjon* with the glucosides 
found in various plants show that they are not identical. In Sambtuus nigra 
they find sambnnigrin. They also studied the character of glucosides from 
which hydrocyanic acid is derived in S. rafemota and S. libulns. 

The flower* have long been used in domestic practice, The physiological 
action recorded for the drug by Dr. Millspaugh are as follows: 

Dr. L'beUcVcr's experiments with from 20 to SO drape of the tincture *ave the following 
symptom* of physiol disturbance: Drawing in the heed, with anaiout dread; flushed and 
htoiebed face; dryness ami sensation of swelling of the morons membranes of the mouth, 
pharynx, and trachia; frequent ar.l profuse flow of elenr urine; heaviness and constriction of 
the chc*t; iwlpiution of the heart; pulse rose to 100. and remained until perspiration ensues; 
sharp, darting rheumatic pain* in the hand* and feet; exhaustion and profuse perspiration, 
which relieved all the symptom*. 

Prof. Ifyams state* that the young bud* of the American elder are espe- 
cially poisonous. 

The European Sambnens nigra contains the alkaloid sambuiin; according 
to Sanctis the same plant contains coniin. Sambnnigrin has also been isolated 
and hydrocyanic acid is known to be present. 

Symfhoriearpos (Dill.) Ludwig. Snow berry 

Low. branching shrubs; leaves oval, short pctioled entire or wavy-toothed, 
downy underneath ; flowers while tinged with purple ; calvx-tube nearly globular, 
teeth short ; corolla bell-shaped 4-5 lobed ; stamens 4-5 inserted in corolla ; ovary 
4-ccllcd, 2 with a fertile ovule; fruit a berry 4-ccllcd and 2 seeded; embryo 
minute. 

About 10 species of North America. One species frequently cultivated for 
ornamental purposes. The wolf-berry ( S . occidfrtalis) northward is com- 

J Nouvelies recherche*. Ann. Jard. Bo*. Bc’acnrorc. It. *:«4-ll8. 1910. See R. Catlin 
Rose. Bel. Goieile 50:156. 

* Soe. Biol. Paris. 7. July. 190S. I. e. Oct. 9. 1905. Jour. dc Phams, et de Chimie, Aug. 
16, and Sept. I, 1905. Cc«p*. rend. Acad. Sei Paris. July J. 1905. 
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mon in the Rocky Mountains and frequently cultivated. Tlic snowberry ( S . 
raeemosus ) is common in rocky woods, and abundant along river course from 
Minnesota to Arkansas and westward. 

Symphoricorpos orbieulatus Moench. Indian Currant. Coralbcrry 

A shrub 2-4 feet high, purplish, usually pubescent, branches ; leaves oval or 
ovate entire or undulate, nearly glabrous above, pubescent underneath; Rowers 
in short axillary clusters; corolla bell-shaped sparingly bearded, pinkish, stamens 
included; fruit a purplish berry. 

Distribution. Rocky woods and along streams; from New Jersey. Illinois, 
Southern Iowa. South Dakota, Nebraska, Texas to Georgia. 

Poisonous properties. It is suspected of being poisonous, but there is no 
direct evidence to support this view. 

CAMPANULATAB 

Herbs or rarely shrubs; corolla ganmpetalous ; petals occasionally separate; 
stamens as many as the lobes of the corolla; anthers united; ovary inferior. 
It contains the families Cueurbiloeeae. CandolUaeeae (mostly Australian), and 
Compositor, this last order including Ciehoriaeeae, Compositor and Ambrosx- 
aceae of some authors. . 



Families of Compjnulotoe 

Herbs or rarely shrubs; flowers in an involucrate bead Composite. 



Flowers not in involucrate heads. 

Flowers monoecious or dioecious, generally vines Cucurbitaceac. 

Flowers perfect Lobeliaceac. 




Fiif. 4JS. Water melon (CkrmUas nlferii). (W. S. Dodxcon). 
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Cucurbitaceae B. Juss. Gourd Family 

Herbaceous vines, usually with tendrils; leaves alternate, pctiolcd, palmately 
lobed or dissected; flowers dioecious, monoecious or rarely perfect; calyx tube 
adnate to the ovary, 5-lobed; petals usually 5, inserted on the limb of the calyx; 
stamens 1-3, 2 of them with 2-celled anthers, the other with a 1 -celled anther; 
filaments short, frequently monadclphous ; ovary 1-3-celled; stigmas 2 or 3; 
fruit indehisccnt or rarely dehiscent; seeds flat in the large embryo, exal- 
huminous. 

About 650 species, mainly in tropical regions. A few of the species are 
medicinal. The squirting cucumber {EcbaUium Elaterium) is a fleshy decum- 
bent herb used for making elaterium, a powerful hydragogue cathartic and an 
irritant poison. Its poisonous nature was known to Pliny. It contains eloterin, 
C„H m O.. E. officinal/ contains profhetin, another glucoside. The colocynth 
( Citrullus Colocynlhis ) a slender scabrous plant with perennial roots, is native 
to the dry regions of the Old World. Palestine and North Africa. It* gourd 
is about the size of an orange and used as a purgative, while the seeds are 
roasted ami (soiled and used as food by some of the tribes of the Saharah. 
Tea made from this fruit is used by the people of the Nile to smear their 
water bags to prevent camels from cutting them. It contains colocynthin, 



Pig. 436. Bryony (F'ywia dioieo). A 
a branch with flowers; b. ferns'.* flowers; 
c, male flower*; d, stamens; e, fruits; f. 
section of fruit. (After Strasburger. Noll, 
Schenck and Schiiaper). 
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C„H„ 0 O„. The plant is intensely bitter. The towel or sponge gourd {Luff a 
oegyptiaca), a native of Egypt, produces a fruit one foot or more long, filled 
with a spongy fiber, which when the outer part is removed is used to rub 
the skin, and for many other domestic purposes. The fruits of many plants 
of the family are economic. The nara ( Aronthosicyos Itorrido) in Soujhern 
Angola is used as food and has medicinal virtues. The chayote (Sechium 
fdulf) is cultivated in the West Indies for its fruit. The green and ripe fruit 




Pi*. 4J7. 
ctlctynilku). 

plant of aeon 
Mr Fa*uet). 




of tile cucumber (CwcMmix salivus) native to India, has long been used for 
food, especially for pickles, and the West Indian gherkin (C. Angaria) is also 
cultivated for the same purpose. According to GreshofT the foliage of Ci<- 
rumis meluliferus contains saponin. He also states that he found saponin in 
the seeds of l.agenoria vulgaris, and Cucurbi/a maxima. The C. myriocarpus 
contains the toxic alkaloid myriocarpin. The musk melon (Curitmir Melo), a 
native to British India, is now widely cultivated. Sugar and nutmeg melons 
are well known everywhere in North America. The water melon ( Citrullus 
vulgaris), native to tropical Africa, where large areas of wild plants occur, 
has long been cultivated in Mediterranean countries, and is well known every- 
where in North and South America. The citron is a form of the water melon. 
The common pumpkin ( Cucurbita Pepo) is native to southwestern North 
America, Arizona and Mexico. It' is used for stock food and for culinary pur- 
poses. The nest-egg gourd, bush scalloped squash, crookneck squash and com- 
mon pumpkin are all from the same species. The seeds of pumpkin and squash 
arc used in North Africa and Egypt much as peanuts arc in this country and 
have taenifugc properties. The winter squash (C. maxima) is probably also of 
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species and is used in various food preparations. Other species like cushaw 
(C. mosehala) are also cultivated The Missouri gourd (C. foetidissima), with 
a large root, sometimes a foot in diameter, occurs from Nebraska to Texas. 
The wild cucumber or wild balsam apple {Echinocystis lobala) is frequently 
used as a climber and is sometimes weedy. The star cucumber (SiVyor on- 
irutatus) is used in a similar way. The cocoon antidote. ( Eevillea cordifolia), 
h native of Jamaica, has seeds which are used as a cure for snake bites and as 
an antidote against linlada scandetts. They also contain an oil. The seeds of 
Tefaria pedala, a native of the East coast of Africa and Zanzibar, contain an 
excellent oil. The bryony of Europe {Bryonia dioica ) is a climbing plant pro- 
ducing a pretty colored fruit. It is a drastic purgative and is poisonous. It 
contains the alkaloid bryoniein C 10 H )T NO.. and the root of Bryonia alba con 
tains the glucosidc bryonin C„1I m O £| . Dr. Ilalsted states that a friend of 
his has been repeatedly poisoned by handling the star cucumber (S icy OS angu- 
lala). Friedbergcr and FrOhncr state that poisoning has occurred from Cucur- 
bita repo, causing symptoms of dullness and in some cases the animals showed 
excitement. Major Kirtikar says that the pulp of a cucurbitaceous plant of 
India, Trichosanlhes falmala. a perennial herb, is used in India to poison cattle, 
and that the T. eucumerina also of that country is an emetic and a drastic pur- 
gative. Echinoeystis maerocarpa, according to Trimble and Sayre contains a 
glucosidc. The marimbo or dipper gourd {Logenaria -.-ulgaris) yields gourds 
which are edible when small. 

Lobeliaceax. Lobelia Family 

Herbs with acrid milky juice; leaves alternate; flowers perfect, irregular. 
5-lobed; gamopetalous corolla; stamens 5. free from the corolla, united into a 
tube; stamens monadclphous and syrgenesious : flowers protcrandrous, the 
stigma of the single style often fringed with hairs; fruit a capsule with numer- 
ous small seeds; embryo minute and straight. 
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About 600 species of wide distribution, comparatively few in northern 
United States. Some of the tropical species shrubby. Several species are 
medicinal, among them Indian tobacco (Lobelia in flat a). The Lobelia eritius 
of the Cape of Good Hope is frequently cultivated in the conservatories and 
in gardens. It has small anire blue flowers. It has escaped on the Pacific 
Coast. 

I.obelia (Plummer) L lobelia 

Herbs or occasionally shrubs with alternate or radical leaves; flowers 
racemose or spicate; calyx 5-cleft with a short tube; corolla irregular, with a 
straight tube split down on one side, the upper lip of 2 erect lobes, the lower 
lip spreading and 3 cleft; lament 5. free from the corolla tube, inonadclphous ; 
two of the anthers or all of them bearded at the top; ovary 2-cellrd ; fruit a 
2 -cel led pod, many-seeded. 

About 200 species, of wide distribution. Some 2S species native to the 
United States. 

Lobelia in flat a I. Indian tobacco 

A pubescent or hirsute, much branched annual from 1-2 feet high; leaves 
dentate or denticulate, the lower larger, the upper small, bract-like, but longer 
than the pedicels of the flower; dowers pale blue; calyx tube ovoid; capsule 
ovoid, inflated. 

Distribution. In fields, especially clay soils, from labrador to Georgia, 
Tennessee, Arkansas, Kansas, Iowa to N'orthwot Territory. 

Poisonous properlits. It is used medicinally for laryngitis and spasmodic 
asthma. In full doses it produces nausea, vomiting and great prostration; in 
overdoses it produces prostration, stupor, coma, convulsions and death. 

Wc quote from Dr. Millspaugh in regard to poisoning: 

Thanks lo much reckless prescribing by many so-rsUH Botanic physicians. anti to mur- 
derous Intent; ai well aa to experimentation ami careful praying*, the action of this drug |% 
pretty thoroughly known. Lobelia in large dotes it a decided narcotic polaon, producing cf. 
fecta on animali generally, bearing grrat similitude to ■••nrrwhai smaller dose* of tobacco, and 
lobelina in like manner to arrets*. Ita princifal sphere of action term to be upon the puen- 
mogaslito nerve, and it is to the ergant srrpplicd by this nerve that tu toxic symptom* are 
mainly due. and its "phy •iological" cures of prrtoirit, • ;o « mod vc asthma. croup and gaitral*)* 
gained. Ita aeeor.d action in imporurxc i» iSxt of taming rrirral muscular relaxation. and 
under this it record* it* caret ef strxnguktrd hernia »l.y enrtnatal. tetanic spasms, consol- 
aiont. hyateria. and mayhap, hydrophobe*. Ira third Hon •• j|«n mucous tor facet ar.d serve- 
lory glanda, Increasing their secretions. 

The prominent aympton-a of ita action are: great dejection. exhaustion, and mental depres- 
sion. even to insensibility and lots of conactuasneoa; nausea and vertigo; contraction of the 
pupil; profuse clammy ■alivation; dryness and pikltlirg in tlie throat; premitc in Ilia asophagus 
with a acnaaticn of vermicular ntclion. most strorgly. however, in the larynx and epigastrium; 
sensation as of a lump in the throat; ir.cessarl and violent nanaca, wittr pain, heat, and op- 
pression of the respiratory tract; vomiting, foll'wed by great prnstraiion; violent and painful 
cardiac constriction; griping and drawirg abdontr.a] yeir.s; increas'd urine, easily decomposing 
and depositing much uric acid; viclent racking partotysenal « u/h with r*>py rxpeetocaiion; 
small irregular i!«v pulse; general *nkr.cM arid ojt-rr*%«-«. note uiarkrd in lire thorax; vio- 
lent spasmodic pains, with paralytic feeling, especially in tire Irft arm; weariness of the limbs, 
with cramps in the gastrnen'-mi; and scataiioii of clstll ami fever. Heath is usually preceded 
by inacnsihtliiy and convulsions. 

It contains lobelie aeid. lobelaerin, iuflatiu and the alkaloid lobelia 
C,jH ja N0 3 lias been isolated which according to I.loyd is a powerful emetic. 
Lobelia nicolianoefoiio of India and L. pur f>uro seen s contain the same alkaloids. 
According to the late Baron Ferdinand von Muller the L. Breynii of Australia 
and other species are poisonous. 
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Lobelia siphilitica L Great Lobelia 

A somewhat hairy stout, perennial herb from 1-3 feet high; leaves thin, 
acute or acuminate at the apex, dentate or crcnatc-dentatc, sessile or the lower 
petiolcd; flowers large, spicate, racemose, leafy bracts; calyx hirsute; corolla 
bright blue or occasionally white. 

Distribution. In moist soil near springs and in marshes from New Eng- 
land to South Dakota, Kansas, Louisiana and Georgia. 

Poisonous properties. It is suspected of being poisonous. Johnson in his 
manual says of the action of the species of Lobelia: 

In full dose* lobelia produce* »evrre nsnsea. obstinate vomiting’, and great prostration. 
In overdo»e» the prostration become* extreme, there is failure of voluntary motion, followed 
by stupor, coma, and not infrequently convulsion* and death. Though formerly much used 
for emetic effect by empiric*, dangerous effects were an often produced that it i* now seldom 
employed in thi* maimer. It is chiefly employed in spasmodic affection* of the air-passages, a* 
apaimodic laryngitis ami spasmodic asthma In the latter disease it often produces the hsp- 
pie»t effects. 

The great lobelia is probably not as poisonous as L. inflato to which the 
above remarks chiefly apply. 

Lobelia cardinalis L Cardinal-flower 
A tall smooth or slightly pubescent perennial 2-4 feet high; leaves thin, 
oblong, lanceolate, smooth or slightly pubescent, crenulate; flowers racemose, 
bright scarlet or red. 

Distribution. In moist soil, usually alluvial bottoms, from New Hrimswick 
to Manitoba, Kansas, Texas, to Florida. 

Poisonous properties. Reported as poisonous. 

Lobelia spicata Lam. Spiked Lobelia 
A perennial or biennial, smooth or pubescent herb; leaves smooth or min- 
utely pubescent; leaves thickish, the lower obovate or spatulate, the upper 
linear or club-shaped bracts, entire or dentate or crenulate; flowers in a 
racemose spike, pale blue; calyx tube short, obconical or nearly hemispherical. 

Distribution. Prairies or dry sandy soil. From Nova Scotia to Manitoba, 
Louisiana to North Carolina. 

Poisonous properties. Reported as poisonous. 

Com tositab Adans. Thistle Family 

Herbs or rarely shrubs; flowers borne in a close head on the receptacle, 
surrounded by an involucre of a few or many bracts: anthers usually united 
into a lube, syngenesious, sometimes caudate: calyx adnate to the ovary; limb 
crowning the summit in the form of capillary or plumose bristles or chaff called 
the pappus; corolla tubular or strap-shaped, when tubular, usually S-lobed ; 
ligulatc or bilabiate in one small division of the family; the flowers of a head 
may be all alike when they are called homogainous ; or of two kinds, hctcr- 
ogamous ; bracts or scales on the receptacle are often present ; flowers inside 
of the rays are disk flowers and a flower without rays is said to be discoid; 
stamens 5 or rarely 4; style 2-cleft at the apex or in sterile flowers usually entire ; 
fruit a dry, indchisccnt achcnium containing a single seed without endosperm. 

A large family consisting of 840 genera and 13,000 species, found in all 
parts of the world. This is the largest order of flowering plants. Sometimes 
it is divided into the families Ciehoriaetae. Ambrosiaeeae and Compositor. 

A few of the plants of the family are medicinal. Inulin is obtained from 
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r-'i«. 4Ma. llhutiating Miucture of Con>|K>*itae. Thintle 
(Cirri**) altl/iimmm). I, brad; 2, te*t; 3. oit« brad* of head; 

4. inner brad*; 5. »inglr flower; *. arhenr; b, pappus; c. tubu- 
lar corolla with S Job**; d, anther*; e, Myle. 6, Style cnlargr ! 
with two stigmas and pollen grain* on Mylr; 7, *rr.Krne*ioii« 
anther* cut lengthwise to *!*ow pollen (runt and tailed appen- 
dages; *, single pollen grain. (Charlotte M. King>. 

the Inul<t flelenium, native to Europe and occasionally naturalized in the north- 
ern states. It is a mild tonic and contains inu/in C g H J0 O s , helm in and a volatile 
oil. The peliitory root ( Anacyclns Pyre thrum) contains fyrethrin with a pungent 
taste, which, according to Dunstan. is apparently identical with piperovalin C |S 
Hj|NO g , used for toothache; the flowers of Roman chamomile (Anthemis 
noOiiis) are used as a tonic and stomachic. However, German chamomile 
(Matricaria C ha mom ilia) is sometimes substituted for the preceding and con- 
tains an the midin and a deep-blue volatile oil. Santonica, a species of worm- 
wood, Artemisia Citta, contains santonin C |S II. # 0 3 , and einerol C |0 II lft O # , is 
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found in the volatile oil, an anthelmintic. Artemisia maritime, A. pontica, A. 
Absinthium, A. biennis and A. Abrotamtm arc also used for the dislodgemcr.t of 
worms. The latter contains the alkaloid abrotar.in C..II Sage brush 

( Artemisia tr idea tala) and other species produce sneezing. 

Wormwood ( Artemisia Absinthium ) is a stimulant and tonic; the volatile 
oil produces cerebral disturbances and enters into the familiar composition of 
absinthe, made by the French, and contains absinthin C, s H J0 O 4 . Arnica root 
< Arnica montana) native to arctic Asia and America, is used as a popular 
remedy for chilblains and bruises and contains the bitter principle arnicin C„ 0 
H 80 O 4 . The tincture is liable to produce a form of dermatitis. Dande- 
lion root ( Taraxacum officinale) is used as a mild laxative and tonic and con- 
tains a bitter principle taraxacin, and taraxaceru t C # H J# 0. Loctucorium, the 
milky juice from several species of the genus Ixutuca occurs in lettuce, in which 
is also found laclucopi.riu. a bitter acrid substance, and lacluco! C #| H |4 0. 
Colt's foot ( T ussilago Forfaro), a bitter astringent containing much mucilage, 
is used for asthma. The costus (Samssurea Ixippa) produces flotvera with 
thistle-like heads and large roots, the latter of which are used as a perfume 
and an incense; according to Kracmer. it contains a ketone. The musk tree 
( Otearia argophylla ) of Tasmania, whose leaves emit a musk-like odor, grows 
to a height of 20 feet and is often 1 foot in diameter. The wood takes a nice 
polish. Other trees of the order are found in the genus Seneeio ( Seneeio 
Forsteri). The genus Haccharis. found along the sea coast, is shrubby. The 
It. cordi/olia contains baecharin, an alkaloid poisonous to sheep. It i h the 
Mio Mio of South America. 

The button snake root (l.iatris s pi. ala) lias been used as a remedy for 
snake bites, but it prohabU contains no antidotal properties whatever. Bonesct 
(liupatorium perfoliatum) and other species much used ill domestic medicines 
for colds, and in large doses arc emetic. They arc tonic?, emetics, cathartics, 
and diaphoretics containing the bitter glucoside enpatorin. Horseweed (Eri- 
geton canadensis) and other species arc used as tonics and astringents. 

Golden-rod ( Solidago odora) is used to relieve colic, and gumweed (Grin- 
delia squamosa) is beneficial in catarrhal affections. It is said to contain an 
alkaloid known as grindelin. Madia oil is obtained from tarweed (Madia 
saliva). The niger seed, the fruit of Guizolia obyssiuica. is an important source 
of oil in Abyssinia and India. 

The root of the burdock (Ar,/ium I.appa), used by the laity as a remedy 
in skin diseases, contains a bitter glucoside, lap pin. Chicory (Cichorium Intybus) 
is used to increase the appetite and to aid digestion. Rattlesnake weed (I Hera - 
ciian venosum) is a popular antidote to the bites of poisonous snakes. Rattle- 
snake root ( Prenanthes alba) is used as a remedy for toothache. The ragweeds 
(Ambrosia artemisiifolia and A. trifido) are stimulants and astringents, the 
larger weed being also supposed to cause bay fever. 

Dunbar has demonstrated that the producing cause of hay fever may be 
pollen, and that pollen of all grasses, lillics of the valley, asters, and certain 
other plants may produce an irritation similar to that accompanying hay fever. 
He isolated an active principle which is believed to be a tox-alhumin. A very 
interesting account of his experiments is given by Rochussen in the twenty-sixth 
volume of the Pharmaceutical Review. 

According to Maiden, the Helichrysum apiculo'.um of Australia causes 
death from irritation and from the formation of hair balls. The African niari- 
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gold is poisonous lo stock and the may weed (Antkemis Cotulo), when applied 
to the surface, causes vesication. The European prickly lettuce (Lactuca 
inrosa) contains a bitter principle, hyoscyamin; the prepared milky juice is 
called Laclucarium, It is listed as poisonous by Lehmann ; a small amount of 
hyoscyamin also occurs in the cultivated lettuce. 

The seeds of the sunflower ( Helionthus annuus) are said to lie diuretic. 
The oil cake from these seeds is used as stock food. Sneeze weed (Helenium 
aulumnale) is used hy the Indians to produce sneezing; a decoction made from 
it is used as a tonic. The mayweed (A ml he mis Colula) acts like chamomile, 
and is used as a tonic and stimulant in colic; when applied to the skin, it 
causes vesication. Yarrow (Achillea Millefolium), a stimulant and tonic, con- 
tains achillfin, C |0 H |l N | O || . The oil of tansy (Tanacetum xml gore) is used 
as an ahortifadent, in many cases with fatal results. It contains the substance 
thujone, found in Thuja oecidentalis. This has commonly been called lanacelin 
C lt II 1(| 0 4 , and is identical with absintkol obtained from absinthium, and with 
salviol from salvia. The Cuicus benediclus contains euiciu C fA H JJ 0 )# . 

Of the many cultivated plants of this order used for ornamental purposes, 
the best known in the northern slates are probably the bachelor's button (On- 
taurea Cyan us), a native of Europe, ageratum (Ageratum eonysoides), Chi- 
nese aster ( CalHslcphus hortensis), garden daisy (Beilis perennis), and dahlia 
( Dahlia variabilis) , native to Mexico, miming into many varieties. The last 
named produces thickened roots, that contain a great deal of inulin, C a H ,„()>. 
Among the species of the order which are common in the gardens are the zinnia 
(Zinnia elegant), golden glow ( Kudbec bin lacinialo), sunflower (Ifelianlhns an- 
nuus), coreopsis (Coreoprs liueloria), gaillardia ( Coil lard ia puUliello), dusty 
miller or cineraria (Seneeio Cineraria), rommon cineraria (5. rruenlus) from 
the Teneriffc. and the purple ragwort (S. elegant) front the Cape of Good 
Hope, yarrow (Achillea P tar mica), whiteweed (Chrysanthemum Parthenium), 
several species of the genus chrysanthemum front Japan (C. sinense and C. 
indicum), Marguerite (C. fruieseens) and summer chrysanthemum (C. coro- 
nariunt), marigold (Tageles ereela). the pot marigold (Calendula officinalis), 
cosmos (Cosmos bipinnolms) of Mexico. The marigold ( Calendula officinalis) 
cultivated in country gardens contains calendmlin C,ll |# O v 

Of the economic plant*, the following are the more important : the culti- 
vated lettuce (lutcluca saliva), probably native to Asia, slightly narcotic, 
comprising many varieties: the sa Mower or saffron ( Corlhamus linctorius), 
native to Egypt, used for dyeing; marigold flowers (Calendula officinalis ) 
sometimes used as an adulterant for saffron; wormwood (Artemisia Absinth- 
ium). used for making absinthe; tarragon (Ar/cmisia Dracunculus) used as a 
pot herb and in making vinegar, a native of Asia, but cultivated now in Hol- 
land and England; the Jerusalem artichoke (Ifeliamlhms luberosus). with thick- 
ened r«x)ts, cultivated a« fond for hogs ami stock, native to North America ; the 
groat sunflower (flehantkus annuus). the seeds of which are eaten in Russia, 
and from which an oil is obtained; the chicory ( C ichor urn Inlybus): the bur- 
dock (Arctium minus), cultivated for its thick root which is sometimes dried 
and mixed with coffee and also used as a forage plant; the endive (Cichorum 
endivia) cultivated as a winter salad plant; the cardoon (Cynara Cardunculus), 
also known as the European artichoke, used as a vegetable, the thickened 
scales being used as food ; salsify (Tragopogen porrifolius) a vegetable, and 
the dandelion (Taraxacum officinale) ii-ed like lettuce. 
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The Compositae are divided into two sub-families: the Tubuli florae with 
corolla tubular in all the perfect flowers, 5-lobed, rarely 3-4-lobcd, ligulate only 
in the marginal flowers, called the ray flowers, which are absent in some species; 
the Uguliflorae with corolla ligulate in all the flowers of the head and all the 
flowers perfect; herbs with milky juices and alternate leaves: The former con- 
tains the tribes Vemonieae, with the large genus Vemonia of 450 species mostly 
of the tropics; the liupalorieae, containing F.upotorium; Asleteae, containing 
Solid a go. Aster, F.rigeron, Grindelio. Bigelovia; Iuuleae. containing Inula, An- 
tennaria; Heliantheae, containing Silphium, Parthenium, Helianthus, Bidens. 
Coreopsis ; the Helenieae with Helenium, Actinello; the Anthemideae with j 
Anthemis, Achillea, Tanacetum; the Sene cion cat with Senecio, Tussilogo; the 
Cynareoe with Arctium, Cmcus, Cirsium and Centaurea. The Uguliflorae con- 
tain but one tribe, the Cichorieae, which contains the genera Taraxacum, Cichor- 
ium, Lactuca, Hieracium, Sonchus ami Scorzonera. 

Genera of Compositae 

Corolla ligulate in all of the flowers of the head; flowers perfect. 

LlCUUn-OBAK Ciciiorikak 

Pappus none I. Cichoriunt 

Pappus composed of capillary bristles. 

Mowers yellow, achenes not beaked 2. Sonchus 

Flowers yellow, purplish or cream colored. 

Achenes beaked 3. Lactuca 

Achenes not beaked 4. Lygodesmia 

Corolla tubular in perfect flowers, 5 or rarely 3 or 4-lobcd ; Ungulate only in 
the marginal flowers. TUBULIFI/)RAK 

Stamens distinct or nearly so. Ambkosirak. 

Staminatc and pistillate flowers in the same head 5. Iva 

Staminate and pistillate flowers in a separate head. 

Involucre of pistillate heads with several tubercles 6. Ambrosia 

Involucral bracts of pistillate flowers forming a bur 7. Xanthium 

Stamens generally united by their anthers into a tube around the style. 



Anthers not tailed. 

Style branches thickened upward, papillose. Eupatohirak. 

Achenes 3-5 angled, flowers discoid 8. Eupatoriutn 

Achenes 8-10, ribbed or striate. 

Bracts of involucre in several series 9. Uatris 

Bracts of involucre in 2 or 3 scries 10. Trilisa 

Style branches of perfect flowers flattened with terminal ap- 
pendages. Astereae. 

Ray flowers yellow. 

Pappus of scales or awns 11. Grindelia 

Pappus of numerous capillary bristles 12. Solidago 

Ray flowers not yellow, bracts nearly equal 14. Erigeron 

Bracts in several unequal series 13. Aster 

Style branches truncate or hairy appendaged. Heuantiirae. 

Pappus wanting or minute crown ; 15. Rudbeckia 



Pappus of 2 persistent downwardly barbed awns or tubes 

16. Bidens 
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Style branches truncate or with hairy tips. IlKLENiEAt 

Bracts of the involucre spreading. 

Receptacle naked; bracts of involucre spreading or reflexed at 

maturity 17. Helenium 

Bracts of the involucre united 18. Dysodia 

Style branches mostly truncate with brush hairs on the tip. 

Axtiikm mr,.\it. 

Pappus of short scales or a crown. 

Scales of involucre scarinus and imbricated. 

Receptacle chaffy. 

Heads small; involucre oboioid or campanulas ; achetiet 



flattened. 19. Achillea 

Heads large; achenes terete 20. Anthemis 



Heads solitary or corymbose. 

Receptacles not chaffy. 

Ray flowers usually present, conspicuous 

21. Chrysanthemum 

Ray flowers inconspicuous 22. Tanacetum 

Heads small spicate or racemose paniculate. 23. Artemisia 
Style branches truncate or triangular with brush hairs. 

Heads radiate or discoid. 

Pappus of capillary bristles. SenrcionuiHar. 

Heads showy, leaves opposite 24. Arnica 

Heads usually showy, leaves alternate 2S. Scnecio 

Style branches short or united, anthers caudate. Cynarrac 

Achenes basi-flxed 26. Arctium 

Involucral bracts pointed or prickly. 

Receptacle densely bristly 27. Cirsium 

Receptacle honey-combed 29. Silybum 

Achenes attached laterally. 

Pappus of short scales 28. Centaurc* 

LIGULIFLORAE 

Herbs with milky juice. Corolla ligulatc in all of the flowers of the head, 
and oil of the flowers perfect. 

1. Cichorium (Toum.) f,. Chicory 

Erect branching perennial or biennial herbs with alternate leaves; involucre 
of two series of herbaceous bracts, the inner of 9-10 scales, the outer of 5 
short spreading scale*; receptacle flat, naked or slightly fimbriate; flowers bright 
blue, purple or pink; rays 5 toothed: Achenes striate; pappus of numerous 
small chaffy scales forming a crown. 

About K species of the old world. 

Cichorium Intybns L. Chicory or Succory 

A branching perennial with deep mots and alternate leaves; basal leaves 
spreading on the ground ; stem leaves oblong or lanceolate, partly clasping. 

Distribution. Common along roadsides and in fields and waste places from 
New England to Canada and Nebraska, especially where chicory has been culti- 
vated. It has become a troublesome weed in Wisconsin and Minnesota. It is 
allied to endive ( Chicorium Endh-ia), cultivated as a salad plant. 
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Poisonous properties. When fed in large quantities it in-.parts a bitter 
flavor to milk and butter. It contains the bitter gluroside chicorin C 32 H 34 O, 0 . 
Chicory root is used as an adulterant of coffee. 



FI* 4J»b. Panilrlton {Tmruxueum ofHrinalt). I. Single 
head during flowering. wngte head after flowering. 2, Single 
flower with corolla aUmeoa arnl •«»!«. J. Acbenium. 4. Rrcrp- 
lacle and »lngl« arhenium. (After Stratbutfcr, Noll Sehenrtc 
and Scbimper). 

2. Sonchus (Tourn.) L. Sow Thistle 
Annual or perennial herbs with alternate, mostly nuriculate- clasping, entire 
dentate, lobed, or pinr.atifid leaves with soft prickly margins; flower heads in 
corymbose or paniculate clusters; involucre bell-shaped; scales imbricated in 
several rows ; receptacle flat and naked ; aclienes oblong, more or less flattened ; 
10-20-ribbcd ; pappus of soft white capillary bristles. 

About 45 species of the old world. 

Sonchus eleraefus L. Annual Sow-thistle 
Annual or perennial succulent herbs with leafy stems, smooth and glau- 
cous with corymbed or umbellate heads oi yellow flowers. Stem leaves dentate, 
runcinate-pinnatifid, terminal segments large and triangular; heads numerous; 
flowers pale yellow, occurring in summer and fall. 

Distribution. Common in fields and waste places throughout North Amer- 
ica, except far northward. Also from Mexico to South America. 

Sonchus anensis L. Field Sow-thistle 
A glabrous perennial, producing deep creeping root-stock, stem leafy, 
branched, basal leaves runcinate-pinnatifid. spiny-toothed, clasping by a heart- 
shaped base; flowers yellow; achcncs transversely wrinkled. 
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Pig. 4J9c. Chicory (Ckxorium Imiybui). •. p»rl of plant 
with iev oral hrad«; h, tin«lc hra <1 »Mr view; c. tingle flower 
with strap shaped corolla; d. achenium with small chaffy acale*. 

(17. S. Dept. Aar I. ) 

Distribution. Common in eastern states. Canada (Manitoba) and occasion- 
ally in Wisconsin, Illinois. Iowa and Utah. 

Poisonous properties. The plants are more or less bitter and not liked by 
cattle. Their milky juice probably contains sonic active principle. 

3. Lactueo (Tourn.) L. Lettuce 

Tall, leafy-stemmed herbs with milky juice and alternate leaves; flowers 
white, yellow or blue, in panided head<; involucre cylindrical, bracts imbricated 
in two or more scries; receptacle flat, naked; anthers sagittate at the base; 
achcncs oval, oblong or linear, abruptly contracted into a beak, dilated at the 
apex, bearing a soft white capillary or brown pappus 

About 90 species, natives of the northern hemisphere. Garden lettuce (/.. 
saliva), native to Europe, is cultivated. 

Lacluci i Scariola L. Prickly Lettuce 

Tall, erect herbs, annual or winter annual, 2-6 feet high, simple or branched 
except the lower part of the stem which has stiff bristles; leaves glaucous, 
green, smooth except the midrib which is beset with weak prickles; lanceolate 
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to oblong in outline with spinulose, denticular margins occasionally sinuate 
toothed, sometimes pinnatifid; base sagittate clasping; leaves becoming vertical 
by a twist; the leaves are not twisted in shady situations; flowers in small open 
panicled heads: each head has from 4-18 yellow flowers; achenes flat, striate 
nerved, obovate, oblong, produced in long Aliform beak which is paler in color 
than the achene; pappus consists of delicate white bristles arising at the end 
of the beak. 

Distribution. Prickly lettuce is a native of temperate and southern Europe, 
Canary Islands, Maderia, Algeria, Abyssinia, and the temperate regions of 
eastern Asia. It was introduced into North America about 1863. 




Fig. 440. Prickly Lrttuce (toe 
luea ScaruUj). After Fitch. 

Lac Into canadensis L Wild Ix-ttucc 

A tall, leafy, smooth or occasionally somewhat hairy biennial 4 9 feet high; 
leaves 6-12 inches long; stem leaves sessile or auriculate clasping, the upper 
leaves smaller, lanceolate acuminate and entire; heads with about 20 flowers in 
spreading panicles; involucre cylindrical; rays yellow; achene somewhat longer 
than the Weak. 

Distribution. In moist places, borders of thickets and in fields from Nova 
Scotia to Manitoba, south to Arkansas. Louisiana and Georgia. 

Lacluca p niche I la (Pursh.) D. C. Blue I-ettuce 

A glabrous perennial, with milky juice, simple stem from 1-2 feet high, 
sessile, oblong or linear lanceolate entire leaves the lower runcinate-pinnatifid ; 

I heads corymbose paniculate, peduncles with scaly bracts; scales of the involucre 
imbricated in 3 or 4 ranks; flowers blue: achenes oblong lanceolate, somewhat 
flattened. 

Distribution. Native to the plains from western Iowa north to Manitoba 
and west to the Great Basin and California, and rare as far cast as Michigan. 
A troublesome weed in grain fields of Montana and Utah. 

Poisonous properties. The wild blue lettuce is common in the west but is 
not liked by cattle although sometimes eaten by sheep. It has been regarded 
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with suspicion. The cultivated lettuce contains several active principles as 
follows: Lactucorol C. t H J# O f iaclucol C u lI u O, a small amount oi hyoscyamin. 
The bitter taste of I., canadensis is due to laclucrin C. 2 H Jt O g , and lactucopkrin 
C 14 It fl4 0 Il . I quote Dr. Millspaugh in regard to the physiological action of 
L. canadensis. “Lactucarium. in large doses, causes : delirium, confusion of the 
brain, vertigo and headache, dimness of vision, salivation, difficult deglutition, 
nausea and vomiting, and retraction of the epigastric region, with a sensation 
of tightness; distension of the atxlomen, with flatulence; urging to stool fol- 
lowed by diarrhoea; increased secretion of urine; spasmodic cough, oppressed 
respiration, and tightness of the chest; reduction oi the pulse ten to twelve or 
more beats; unsteady gait; great sleepiness; and chills and heat, followed by 
profuse perspiration." The I., ‘.irosa. a wild lettuce of Europe, and occasionally 
in the Mississippi Valley, but never abundant westward, is regarded in Europe 
as poisonous. 



4. Lygodesmia D. Don. 

Low smooth perennial herbs with linear leaves or the lower somewhat pin- 
natifid, the upper of scales; heads 3-12 flowered, a single one terminating the 
branch; flowers purple or pink; achcncs smooth or striate; pappus of copious, 
somewhat unequal simple bristles. 

About 6 species of western North America. 

Lygodesmia juncea (Pursh.) D. Don. 

A tufted smooth, frequently glaucous perennial, a foot or more high, coin- 
ing from a thick woody root, copious milky juice and stems; lower leaves rigid, 
linear lanceolate, entire, the upper scaledike; heads erect with purple flowers; 
achcncs narrow-ribbed, pappus light brown. 

Distribution. Common on the plains from the Missouri river to western 
Montana, Northwest Territory and east to the St. Croix river in Wisconsin. 
This has been reported as a troublesome weed in corn fields in northwest Iowa, 
troublesome atso in Colorado and Montana. 

Poisonous properties. The plant is bitter like ninny others belonging to 
sub- family Cichoriaceac. The milky juice no doubt contains some deleterious 
properties. The plant is not liked by stock. 

Professors Chesnut and Wilcox say with reference to the species in Col- 
orado : 

"Thi« species, sometimes known as prairie pink. grows abundant'.)- on dry prairies and 
plain* in Park, Sweet Crass. Gallatin. Meagher. Lew» and Clarke, Oictcan, and Teton coun- 
ties. The general distribution of the plant U from Minnesota to New Mexico and Nevada. 
It baa been suspected by stockmen both in Montana and Utah of being poisonous to slock. 
The plant was not investigated, but it was ascertained that tbc milky orange-colored juice of 
nonflowering plants gathered at Toston was extremely bitter and disagreeable lo the taste.” 

TUBULIFLORAK 

Corolla tubular in all the perfect flowers, 5-!obed, rarely 3-4-lobed, or 
ligulatc only in marginal flowers, called the ray flowers which arc absent in 
some species. 
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I'itf. ‘•40a. BoiMwt Uinpatoriiim alnii’i’mmi /..) lorar.u-i in the MiMlwippi .alley. 
Al Ihc rih’ltl Maxniilll.in , a Simltnwci tllrtiamihmi c<inninn in \li(t*i»ipi>i v.il- 

ley. < Charlotte M. Kin*). 



/ i'«i L. Marsh Elder 

Herbaceous or some shrubby plants, pistillate and ataminate flowers in the 
same head. The lower leaves opposite, the upper alternate; flowers greenish, 
rays absent; subtended by an involucre of hemispherical or cup-shaped bracts; 
achenes obovoid or lenticular, without pappu*. 

About 12 species of western anti southern America. 



/to axillaris Pursh. Small-flowered Marsh-elder 

A smooth or sparingly pubescent perennial with herbaceous stems, from 1-2 
feet high, with woody roots: leaves sessile, entire or nearly so; obovatc, oblong 
or linear oblong, the lower opposite, the upper smaller and alternate; heads gen- 
erally solitary in the axils of the leaves, short pctiolrd, involucre hemispherical, 
pistillate, flowers with tubular corolla. 

Distribution. Common especially in the saline soils from Nebraska to the 
Dakotas, British Columbia, California and New Mexico. 

hi i x onthifolia Nutt. Marsh Elder 

An annual from !-# feet high; stem frequently pubescent when young; all 
the leaves opposite, rhombic, ovate or the lowest heart -shajied, doubly serrate 
or cut-toothed, obscurely lobed; the upper surfaces minutely scabrous, canesccnt 
beneath, especially when young: petiole frequently ciliate at its upper end; 
flowers born in spike-like clusters forming a compound panicle; head? small, 
crowded; outer bracts of the involucre broadly ovate, greenish; inner mem- 
branaceous; achencs glabratc. 
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Distribution. Tn alluvial ground or along streams, Saskatchewan and 
Nebraska to New Mexico, Utah and Idaho. In the western part of the state 
of Iowa this weed is extremely common as in Woodbury, Harrison, Monona 
and Fremont counties. It occupies not only the vacant lots but is found in 
the streets and cornfields. To the west in Nebraska it becomes increasingly 
abundant and in the irrigated fields of portions of Colorado it is frequently 
8 feet high. It is common in the Red River Valley of the North and other 
parts of Minnesota and Dakota, and Manitoba. It is a most aggressive weed. 

Poisonous properties. This plant and the preceding produce an unusually 
large amount of pollen and have been looked upon as in part responsible for 
hay fever, the pollen being simply an irritant of the nasal mucous membrane. 




Pi*. 441. False ragweed (/rw rantkifolia). 
The pollen i* possibly a came of hay fever. (Devr- 
ey, U. S- Dept. Agr.). 



6. Ambrosia (Toum.) L Ragweed 
Herbs; leaves alternate or opposite, lobed or dissected; flowers in heads, 
fertile, 1-3 together, sessile in the axils of leaves or bracts; involucre of the 
pistillate flowers top-shaped, ovoid or globose, closed, 1 -flowered, armed w-itb 
4-8 tubercles or spines; corolla none; pappus none; involucre of the staminate 
flowers saucer-shaped. 5-12 lobed, many flowered; receptacle nearly flat or with 
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filiform chaff; corolla funnel form, 5-toothed, anthers but slightly united; achenes 
ovoid. 

The twelve species arc mostly native of North America. 

Ambrosia trifida L Great Ragweed. Ironweed 
A stout, scabrous, hispid or nearly glabrous animal, 3-12 feet high; leaves 
opposite and petioled, 3-nervcd, deeply 3 5 lobed, the lobes ovate, lanceolate 
and serrate, the upper leaf sometimes ovate and undivided; flowers monoecious, 




Fig. 4 42 . Ambrosia showing flower ir.g stalk. pistil*. stamens, and longi- 
tudinal sections of stamens in periantk and entry. (After Faguet). 
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staminate borne in spikes surrounded by the larger bract-like leaves; the in- 
volucre is turbinate to ovoid, 5-7-ribbed, beaked, each rib bearing a tubercle 
near the summit; the involucre enclosing a single achcne. 

Distribution. The greater ragweed is distributed from Quebec to Florida 
throughout the Atlantic region to Texas, common throughout the Mississippi 
Valley west to Colorado and Northwest Territory, in Manitoba and Saskatch- 
ewan. 




t«jr that contain* thr *ced; upper right hand 
I'ig. 4-13. Tail ragweed (Ambroiia I’liii*). corner. a flower: in middle, branch and leaf. 
(U. S. Dept. Art.) Probably poirotiout. (HolniBritton). 

Ambrosia artemisiifolia L Hogweed. Bitter weed 

A pubcrulent or hirsute branched annual 1-3 feet high; leaves thin, once to 
twice pinnatifid; the upper alternate, the lower usually opposite, pale or canesccnt 
beneath ; flowers monoecious, the staminate above and the pistillate in the lower 
axils of the leaves; the fertile heads arc obovoid or globose, short beaked 
and 4-6 spined. 

Distribution. A troublesome weed in northern states. Its distribution in 
North America is from Nova Scotia to Florida throughout the Atlantic states 
and Mississippi Valley; in the Rocky Mountain region and west to British 
Columbia; also in Mexico and the West Indies and South America. 

Poisonous properties. The greater ragweed is regarded as especially 
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tioublesome as an exciting cause with reference to hay fever. The following 
from Dr. Johnson on this point is of interest: 

Th we plant! arc said to be stimulant. tonic, and attringent. A decoction ban been uacd. 
chiefly in domestic practice, aa a topical astringent in chronic catarrhal affections. 

Of late year* A. anemini/olw bas attracted cortidrrablc attention on account of ill real 
or assumed agency in the production of hay-fever. The plant produce, pollen in great 
abundance, which is extremely irritating to the air-passagrs of many people, and U ratable of 
exciting asthmatic attack, in susceptible persons. Now a. I be wce.1 » so eery abundant, and 
its time of dowering coincident with the greatest development of kay-fever. the relation of 
cause anti effect bas been asserted by many writers. That it may be so in a certain proportion 
of cases Is quite probable, but that its inftnrnce in this direction has hern overrated Is still 
more probable. The pollen of all plants is irritating to the air-passages of sensitive people, 
but probably little more so than any orher dust of aa organic character; and the proportion 
which rag-weed pollen in the air of any specified locality bears to that of all other plants com- 
bined must he very small indeed. Much less still mut its |>ropoition be to othrr pollen and 
organic dust in the air of cities, where this affection has become endemic— and fashionable.. 

The ragweeds, marsh elder, goldenrod. and chrysanthemum, as well as the 
pollen of some grasses, arc said lo produce hay fever. In recent years a 
loxic substance has been isolated which belongs lo a class of poisonous sub- 
stances known .is toxalbumin. 

The fact that this troublesome disease is caused by a poisonous toxin has 
led to n study of serum treatment by Dunbar* who has produced an antitoxin 
which he calls "pollantin " and VVeichardt** another called "grammol " Pol 
lnntin is obtained from *he hlood serum of horses which have been immunired 
with the pollen toxin. I -unhar'a hay fever serum is sold both as a powder and 
as a fluid. There are loose, however, who believe that hay fever is not due lo 
poison by pollen toxin so that this treatment can be of no use. A. Wolff* 
cisncr*** attributes the action of the serum not to antitstxins but to colloidal 
substances. VVeichardt prepared the serum from the blood of herbiverous 
animals. Sattistics of The Hay Fever Union of Germany for 1906 indicate 
that the results with the treatment of "graminol" were favorable. 

A correspondent from Nebraska sent to the writer a specimen of die small 
ragweed slating that it was abundant in his pasture and that where cattle used 
it as forage, the mouths of these animals became very sore. The plant is bitter 
and possildy may be irritating at times. There were no parasitic fungi on the 
specimens sent us. 

7. Xanthinm (Tourn.) L Cocklcbur. Clotbur 

Coarse low branching annual herbs with alternate toothed or lohed pctioled 
leaves; monoecious flowers ; staminate flowers with a short involucre of several 
distinct bracts, receptacle cylindrical; pistillate flowers with a closed involucre, 
covered with hooked prickles: 2 celled. 2* flowered. in fruit forming a bur: 
achcncs oblong, flat, without pappus. 

The 12 species are widely distributed 

Xanihium sfinosum L Clotbur 

A pubescent branched annual herb with slender yellow 3-parted spines in 
the axils; leaves lanceolate or ovate lanceolate, white downy underneath; bur 
oblong cylindrical, armed with single short beak and numerous glabrous prickles. 

• Iteutsch Mol. Woch. 190J:I*1. 

Berlin Klin. Woch. 190J:2«. 2S. 26. 29. 

•• Kliniwhlhcr. Woch. 190J:M57. 

••• IH* bnfieber. sein «e*en and seine Brkaolanr. Murcken 1906. In ihi* connection 
the very excellent revier on Serum Therapy ir. H. Meek's \m«nl Report. IW. Vot. 23 
should be consulted. 
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Distribution. Common in waste grounds from Ontario to 
Texas to Florida. Native to the old world. 



Missouri and 




Fi*. 44$. Tkb*nr Ool-Wr (Xanlkimm 
ifiHCJum). Mxti 

Xanlhium Slrumarium I,. 



A low. rough, branching annual from 1-2 feet high; leaves slender, petioled, 
broadly ovate or orbicular, 3-S-lobed. both surfaces rough; bur oblong, smooth 
or nearly so. with two straight or nearly straight beaks. 

Distribution. In waste places along the Atlantic seacoast. Native to 

Europe. 

Xanlhium canadenif Mill. Cockle Bur 



A coarse rough annual from 1-3 feet high, stem marked with brown punct- 
ate spots; leaves alternate, cordate or ovate. 3 nerved, long petioled; flow- 
ers monoecious, staminate and pistillate flowers in different heads, the pistillate 
flowers clustered below; the involucre of the staminate flowers somewhat 
flattish of separate scales, receptacles cylindrical; scales of the fertile involucre 
closed in fruit. 2-hraked. containing 2 achcnes; the bur is densely prickly 
and hispid, achcnes oblong without pappus 

Distribution. In Iowa this species is very common along the sandy l>ottoms 
of our streams and river courses. It is less troublesome in uplands hut here 
and there it does occasion some trouble even in the central and southern part 
of the state. However, in southern and southeastern Iowa the weed is often 
quite troublesome in cornfields, coming up in enormous quantities. In Texas, 
too, it appears in the very richest soil. Its distribution in North America is 
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from Nova Scotia to North Carolina, southwest to Texas and west through 
Colorado, Utah and Nevada, and north to Saskatchewan and Manitoba. Most 
abundantly developed in the Mississippi Valley region from Minnesota to Texas. 

Poisonous properties. The injury from this plant probably comes largely 
from its mechanical action. As the involucre is indigestible, its barbs some- 
times injure an animal feeding upon it. Stock will probably not eat very much 
of it, but on account of the hooked awns of the involucre the animal may have 
considerable difficulty in removing them. The hairs of the plant cause itching. 
Several cases of poisoning of hogs, probably due to this plant, have been re- 
ported to me. The plant contains the poisonous glucoside xanthostrumarin 
which resembles datiscin. On heating, the odor of succinic acid is given off. 
According to Chesnut, the young seedlings of three species of cockle bur, among 
them our Canadian cockle bur ( Xanthium canadettse) are poisonous to hogs. 
Dr. Bitting was unable to find a poisonous substance in the growing plants. He 
thinks the injurious properties are largely mechanical. 




Fig. «4ft. Cockle-bar (XamlMimm can ad cm,). 
Cause of mechanical injuries to animal*. 
(Dewey, U. S. Dept. Agrl. ) 



A writer in the American Agriculturist says: 

When the seed i» ripe the bristles are very hard and sharp, and in the stomach and irv 
tesdnea of the animal, mat or felt together by the aid of tbeir barbs, forming large balls, which 
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ob«truct tbe intestine* and prove f*«aL In these case*, death is evidently not from any poison- 
ous quality of the hay, but is due to mechanical came*. While Cocklebur may not be poison- 
ous, it may in a similar manner kill swine by mechanical obstructions. When the burs are 
ripe, they readily leave tbe plant, and attach themselves to tbe coat of any passing animal. 
The plant is especially annoying to abeep owners, as these burs become entagled in the wool. 
Those who have traveled in Texas and Mexico, soon make acquaintance with the cockle bur. 
Horses and mules, while grating for a single night, will have their tails clotted with these 
burs, and converted into a useless club. It can be understood, that if swine cat the burs in 
considerable quantity, the pieces of them can, by means of the prickles, form masses which 
may prove fatal. Both on account of its probable danger to swine and its injury to sheep, there 
abuuld be an united effort to destroy the plant. Being an annual, its extermination would 
not be difficult. If the plants are cut down before the seed is ripe, new ones can not appear 
unless the ground is re-seeded. 




Fig. 447. 1 lone set (Km fat or- 

imm »rhtat(olium). A common 
plant in woods. It is supposed 
by some to cause milk fever or 
tremble*. Branches with numer- 
ous small heads. (Lois Pam- 
mel.) 

8. Eupatorium (Tourn.) L. Boncsct 
Erect perennial herbs with opposite, whorled or alternate leaves, often 
sprinkled with resinous dots; flowers in corymbose heads, white, bluish, or pur- 
ple ; bracts of the involucre in two series ; receptacle naked ; corolla regular, 
tube short 5-lobcd; branches of the style slender, thickened upward or club- 
shaped, very minutely and uniformly pubescent, with stigmatic lines indistinct; 
achcncs 5-angled, truncate: pappus of numerous fine capillary bristles, arranged 
in one row. 

About 450 species in warm temperate and tropical regions. An oil is made 
from the southern E. capilli folium, which has an aromatic, pepper-like odor. 
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The boneset (£. perfoliatum), is commonly used as a domestic remedy, em- 
ployed in catarrhal affections and fevers. The Joc-Pye weed (£. purpurcuin) 
is used in urinary affections. 

Pupalorium uriicatfolium Reichard. White Snake-root 

A smooth or nearly smooth branching herb from 2-3 feet high; leaves op- 
posite, thin rounded, cordate at the base or abruptly narrowed into a slender 
petiole, coarsely and sharply toothed ; heads in ample and loose corymbose 
dusters ; flowers white ; involucre narrowly eampanulatc ; bracts linear, acute 
or acuminate. 

Distribution. Common in rich woods from New Brunswick to South Da- 
kota and Nebraska to Indian Territory and Louisiana. 

Poisonous proptrtits. This plant is said to produce the disease known as 
trembles in cattle, horses and sheep, and milk sickness in people. Mr. E. L. 
Mosely states that: 

Mllk-ikknCM i. known to be due to the use of milk, builrr. chec.e or meat of animal* 
afflicted with the tremble., but what nivi the tremble, ha. not been well under.toml. It ha* 
long hern known that only the animal, allowed to run in the wood* were alTrcted, and experi- 
ence .bowed that certain wood, were very dangerous, while i>ther. were »afe. People who 
came from IVnn.ylvania with a view to Kltllng here returned to their own State on learning 
of the peril of pa.turing animal, in Ohio. To thb day many wood* in thl. di.trlct are not 
pa.turrd, because animal, would »oon die if turned into them. 

The Hupatorium. are not |«lalab!e. Anyone who ha. tailed honr.et will admit that till. 
U true of Uupalori wm prr(oluttHm. In the South I have oh*erved that animal, leave /fnf-fl- 
toriun itrtllnmm untouched even where they have been confuted »o a. to cat almost every 
other green thing in reach. In northern Ohio I hate fntind l!ut‘a(oriu»i vrliciitfoliuw, the 
white snakr-root, growing abundantly in a number of wood* where animal, were pastured 
but no iign of their having eaten it. Rut if tlie tut'.nre been m i poor, aotnc are likely to eat it. 

On the 8th of la«t Octoher I vUited a piece of wood, in Sandu.Wy county where there 
wa. nothing fit for an animal to eat. the principal lierb. being nettle, white make-root, poke 
and black night. hade, with .«me elrarwred, ln.il, ami hrd.traw. Kvrry plant of .nake-rool 
bad been nipped off so that I did not *ec one more than about half the normal height. Thl. 
had probably hern done by cattle from the adjoining pasture which wrrr doulitlr.* accustomed 
to .pending a portion of hot .unny day* in the .hade of the wood*. A few week, hefore my 
vi.it a man and hi. wife who had been wing butler mode from the milk of cow. in tlii* pa.turc 
had milk-akkiMM and the wife died. 

Kli.ha llaff. Townoend towruhip. Sandusky county, did rot think tremble, were due to 
any weed, until he found that western *hccp which he turned into hi* wood, ale the white 
.nake-root and died of tremble*. Sheep whose ancestor. had long been in the region did not 
eat it. and did not have tremble*. Since that lie lia. been destroying the weed. 

Mr. William Ramsdcll of nioomingvillr inform, me Dial about 1942 when there wa* to 
much di*cu..ion of the .ubject the boy. of the neighborhood u*ed to at.erililr evening* at the 
old lime-kiln .outbeut of Ca.talU ami experiment on dog.. They would boil or at Cep the 
white make- root and putting the extract in milk give it to the dog*, in which it would induce 
the tremble.; a large number were killed in this way. Some one experimented on .heep with 
the .ame reault. He inform, me al*o that a Mr. Redmond (who did not believe that the weed 
•U the cauae of tremble.) chewed tome of the weed and died after raftering for about fou' 
weeks. 

On November 2dth my pupil. Oscar Kubach. u.ing snake-root I had recently gathered, 
broke up the item, and leave* of two plant, ami soaked them over night in about a pint of milk, 
of which he gave about a gill at about 9 A.M. to hb tom-cat. The cat took about one-half of it. 

About 9:30 it seemed to take ellect and he tried very hard to vomit but could not. He 
took long, deep breath*. He wa. quiet and wanted to sleep very hard. All of a sudden he 
would tremble very bard, then again very little. A watery fluid pawed from hi. eye* and 
mouth. He chose a .pot in the sun ami when driven away walked back in a staggering man- 
ner. He had no appetite. Hb Knacs seemed to be duller, a. he did not care for anything. 
He went to sleep about 10:30 but did not .Jeep sound. He .eemed to be in an unconscious 
state for the rest of the day. The next morning about 10:30 he walked about three rod. and 
there died about noon. 
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Mr. Moscly estimates that 5000 animals have succumbed from the disease 
in a small area in northern Ohio. There are many cases commonly in this 
same region from milk sickness. 

Dr. Albert C. Crawford of the Bureau of Plant Industry, investigated the 
so-called milk sickness occurring in Minooka. Illinois, which resulted in the 
death of about 50 head of cattle, and gives the following conclusions: 

To Mini up. i« certainly can not be takl that it bat been proved that mittaickncs* is due 
to any constituent of /'. urlineUimm. Thr iranttr.ittion of the dbenr by eating mo., 1 1 quan- 
tities of meat or milk of animal* »kk with the “tremble*" and the fact that cooked meat or 
boiled milk doe* not produce Ihi* disorder point primary rathei to a parasitic origin, while 
the fact thaiEufatonum I'lirar/o/NiM it abundant in atras wherr the disease is not known 
and absent in tome milktick districts alto indicate* that the plant has no relation to the dis- 
ease. If it docs, it would be only an accidental carrier of some pathogenic orgnnism. Ac- 
cording to report*, the same fora may be in area* in which "tremble*" occur as in those free 
from it, and milksu-kiiess is also said to occur where no vegetation grows (inclosed pens). 
The disrate also has disappeared from an area after simply clearing (hr woodland where it 
occurred and turnii g it into pasture. Again, severe <|nlcrric* have occurred in winter when 
the foliage ha* disappeared, which would tend to exclude the higher non-evergreen plants as 
the cause of this disorder. In fact, all the evidence in hand is against the causation of this 
disease by such plants, and errtain analogies with caws of hot jlisir.us suggest a somewhat 
similar muse. If there is any truth in the statement that cattle exposed in pasture to night air 
especially contract the disease, this fact might suggest the more or less dirccct connection of 
some night organism a« a carrier of the parasite, and errtain parasites are supposed to l>« 
associated with certain localities. Very little is known chemically of unuaefclium. 

And this teems to confirm the investigation hy Dr. Bitting of the Indiana 
Agricultural Experiment Station. It seems very doubtful that this plant causes 
milk sickness, since it is very common in many pastures in the west where 
trembles does not occur. 

In regard to boneiet (/:. purpureum and /:. t'erfoliatuia) Dr. Johnson states 
as follows: 

Of domestic remedies few are better known or more largely used than brinraet. It ia 
tonic, diaphoretic, emetic, and cathartic, the different effect* depending largely upon Iho 
sire of the dose and mn.|e of administration. The infusion, taken cold in moderate doses, 
is tonic, and i* employed in debility of the digruive organ* and in convalescence. Taken 
warm In large <to«r*, the infmion or decoction produces copious diaphoresis, and is em- 
ployed in the acute stage* of catarrhal affection* and in fever*, especially those of an 
intermittent or remittent type. In still target doses the warm infusion or decoction pro- 
duces emesis nr cathar*L«; the** effects are, however, seldom sought. 

E. I'url>ureu>i, or gravel-root, i* said to be diuretic and to have been employed in 
urir.aty affections, hut it has not attained an established reputation and is seldom used. 

Boncsct (/:. perfolia(um) contains the glucositle eu patorin \ the /;. t>ur[>urcum 
contains the glucosidc tufarin 

I)r. T. Holm gives an extended account of the medicinal qualities accompanied 
by tlic anatomical structure of this plant. Eufwtorium ptrfolkUuni* according to 
Dr. Holm is now prescribed as a tonic and in large doses is an emetic. 

9. Trilisa Cass. Trilisa 

Erect perennial herbs, fibrous roots, leaves alternate and simple; heads in 
terminal corymbose panicle*, discoid, 5-10-flowered, flowers white, receptacle 
flat; corolla regular. 5-lobed; achcnes nearly terete, 10 ribbed. A small genus 
closely allied to Liatris. Two species native to eastern North America. 

Trilisa odoratissima Cass. Vanilla Plant 

A rather stout, somewhat glabrous perennial, leaves pale obovate-spatulate, 

* Merck’* Rep. XVII .326-32B. f. Ml. 
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or oval, chickish and clasping: head in corymbose clusters; achcnes glandular 
pubescent. 

Distribution. From Virginia to Louisiana. 

Trilisa ponicnloto Cass. Hairy Trilisa 

Viscid-hairy, perennial, leaves entire, base lanceolate, narrowly oblong, 
acute, or obtusish, those of the stem small ; heads paniculate ; achcnes finely 
pubescent. 

Distribution. From Virginia to Georgia and Florida. 

Poisonous properties. The former plant has the odor of vanilla and con- 
tains the substance cuntarin CHO. Dr. Johnson says: 

OdoratUsima deserve* ranch mure attention Iron the fact that it is largely u*rd a* an 
adulterant of smoking tobacco, than from any demon* tram I medicinal virtue*. There »» 
abundant evidence to show that the leaves of this plant enter largely into the manufacture of 
many giadi* of antoking tobacco, especially those employed in our domestic cigarettes. And 
the author is convinced, from personal e*|«eiiencc and ohse'vation, that the deleterious effert* 
produced by amoking tobacco thus adulterated are ranch greater than thoae produced by the 
consumption of pure tobacco in even great excess. The inhalation of a few whiff* of the 
smoke from a cigarette made from tin* adulterated material, provided the inhalations are 
made In <|uirk succession, produces a train cf cerebral sen sat tors of an intoxicating character 
as much different from any effect of tobacco alone as could be imagined; and prolonged use 
of such cigarettes Invariably produces great derangement of the digestive organs, very little 
resemblirg the dyspepsia induced by excessive use of tobacco, together with cardiar symptoms 
..(ten of a dlslremlng character. And again. the habit ol smoking coumarin In thia form 
appears to brcntr.r more inveterate, more exacting, than that of the use « ( tobacco alone, so 
that the unhappy victim— for such lie should be called— is nocr comfortable ocrpl when in 
dulging. Hence it happens that cigarette smoking in this country in its effrrls upon adoles- 
cent* especially, is assuming the proportions of a great national evil, and is producing fur 
more deletrrious effects than in other countries where it is practised to a greater extent hut 
with different material. 

10. Uatris Schreb. Button Snakeroot. Blazing Star. 

Perennial herb, usually front a corm-likc tuber; leaves alternate entire, nar- 
row; flowers spicate or racemose, discoid. Kales of the involucre few or many 
imbricated in several series, the outer shorter, corolla regular, 5-lobed or 5- 
clcft ; branches of the style exserted ; achencs 10 -ribbed, slender tapering to the 
base; flowers rose-purple, rarely paler in color. 

Distribution. About 20 species in North America. 

Uatris spicata (L.) Willd. Snakeroot 

Smooth or somewhat hairy perennial; leafy stem; leaves linear the lower 
3-5 nerved; heads crowded in a Ion* spike, 8-12 flowered ; involucre cylindrical, 
bell-shaped, flowers purple ; pappus not very plumose. 

Distribution. In moist soil from New England to Florida, Kentucky, Ar- 
kansas, and South Dakota. 

Uatris pycnostoehyo Michx. Snakeroot 

Hairy or smooth perennial with a stout stem 3-5 feet high; leaves linear- 
lanceolate, the upper very narrowly linear; spikes 6-20 inches long, densely 
flowered, flowers purple; pappus not very plumose. 

Distribution. Prairies, Indiana to Minnesota and southward. 

Uatris punctata Hook. Western Snakeroot 

A glabrous or sparingly pubescent perennial; stout rootstock; leaves rigid 
punctate; spike many flowered: heads 3-6 flowered, purple; bracts of involucre 
oblong, often ciliate on the margins; pappus very plumose. 
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Distribution. From Minnesota. Western Iowa, to Montana. Texas, New 
Mexico and Sonora. 

Poisonous properties. Several species of Liatris are powerful diaphoretics, 
formerly these species were used as antidotes against snake bite. Dr. Johnson 
says that they probably possess no antidotal properties whatever and beneficial 
effects attributed to them are doubtless due to the diaphoresis induced by the 
administration of large quantities of the hot decoction. 

II. Grindelia Willd. Gum Weed. 

Coarse perennial or biennial herbs, occasionally woody at the base; leaves 
alternate, sessile or clasping, spinulose serrate; involucre hemispherical; scales 
imbricated in several scries; heads large, terminating leafy branches; radiate or 
rayless; ray flowers yellow, pistillate, disk flowers perfect or staminate; achenes 
short, thick, compressed or turgid: pappus of 8 awns, soon falling. 

About 25 species, front western Minnesota and Iowa westward and south- 
ward to Peru and Chili. 

Grindelia squarrosa (Pursh). Gum Weed 

A resinous, viscid, glabrous perennial from 1-3 feet high; leaves alternate, 
spatulate to linear oblong, sessile or clasping, spinulose serrate; heads many 
flowered; ray flowers yellow, pistillate; scales of the involucre hemispherical, 
imbricated in several rows with green tips; achencs short and thick; pappus 
consisting of 2 or 3 awns. 

Distribution. Common west of the Missouri river from Mexico, Nevada 
and Texas to British America and east to Minnesota, Illinois and Missouri, 
occasionally naturalized eastward. 

Poisonous properties. Very abundant in the west; is not liked by stock. 
The G. robusta and G. squarrosa are used in medicine in moderate doses to stim- 
ulate the mucous membrane and are beneficial in catarrhal affections. They arc 
also antispasmodks. An alkaloid has been isolated from G. robusta . It con- 
tains grindelin, a bitter alkaloid, and two glucosides which resemble the saponlus 
■of Polygala. 

12. Solidago L Golden-rod 

Perennial erect herbs, simple or branched; leaves alternate, simple, toothed 
or entire; heads small, in terminal or axillary panicles, cymosc corymbose: ray 
flowers yellow, rays few or many pistillate; disk flowers yellow, perfect; in- 
volucre hemispherical or bell-shaped, bracts appressed, destitute of green tips, 
achencs many-ribbed, terete or nearly so; pappus of simple capillary bristles. 

A genus of about 100 species mostly in North America. About one-half 
of the number found in northern states east of the Missouri river. A few of 
the species are handsome ami ornamental, like Solidago speciosa , Drum- 
t nondii, S. Missouricnsis and S. odora. The latter species is used as a stim- 
ulant and carminative. From this species there is derived an aromatic oil. 
An oil is also derived from Solidago canadensis, which strongly resembles the 
oil obtained from pine needles. The leaves of the fragrant golden-rod (5. 
odora) are often used as a substitute tor tea; it contains an aromatic volatile oil. 

Solidago canadensis L. Golden-rod 

A perennial with rough stem, from 3-6 feet high; leaves hairy beneath, 
rough above, lanceolate and pointed, sharply serrate; heads small, few flowered; 
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rays yellow, short pistillate ; scales of the involucre appressed, not herbaceous ; 
receptacle small, not chaffy; achenes ribbed: pappus simple, of capillary bristles. 

Distribution. Widely distributed from New' Brunswick to Florida. Com- 
mon in the Mississippi Valley, especially along fences and in pastures and 
borders of fields in the Rocky Mountains to the Northwest Territory, British 
Columbia to Arizona. 

Solidago rigida L Rigid Golden-rod 

An erect perennial from 2-5 feet high, rough and somewhat hairy, with 
minute pubescence: leaves oval or oblong, thick and rigid, not 3-nerved, the 
upper sessile, slightly serrate; heads in a compound corymb, large, 3 or more 
flowered; rays large. 7 to 10 . yellow. 

Distribution. Common in the upper Mississippi Valley, especially on the 
prairies: occurs east to New England. 

Poisonous properties. It is thought by some that hay fever is caused by 
this and other species. A disease of horses in Wisconsin a few years ago was 
attributed to the eating of golden- rod, bat Chesnut thought this might he caused 
by a rust fungus, Coleosporium solidly inis. 

Mr. J. L. Scott, who made an investigation of this disease, reported in 
Garden and Forest as follows: 

Burin* the past four year. . large number of hor*e. hare .tlc.l in .he northern part „f ,hi. 
■tste from the ravage. of a due.* which has baffled the skill of veterinarians, and I have been 
failed upon to make investigation, as to the cause and nature of the malaJy. At first it was 

l,r •' Of .hr 40.1 ...I.. I.. the - l..„ -in. | ini lln ,| 

organs were sent to the Itureau of Animal Industry ami to |»r. K u ..rll, of the State Uni- 
ver.lty, for bacteriological examination. Numerous bacteria were found, hut the bacillus 
anthracls was not pretrnt. 

The horse, affected were in the majority of ca~» heavy draught hn.. f . from the lumber 
ramp.. Thc.e animals were brought from the wood, in lire firing, usually in good condition, 
and turned out to pasture. Met of then, were fed grain while on |*Mur& On the farm of 
Mr. C. P. Reynolds, Hayward. Wisconsin, err .evenly horse* died during the past four 
year, from this peculiar malady. The pastarr contained about four hundrad arres. three 
hundred acres of which had heen broken arsd seeded to timothy. Adjoining this was one 
hundred acre of M ataabbp 1 ' or land from which the timber had been cut. bpt which liad 
never heen broken. This was thickly covered with Golden rod. On one side of the farm la 
n lake with a clean gravel bottom ami akore. The lake is fed by spring.. There is no mnr.h 
or low land on the farm. Upon investigation 1 became ronvinerd that the rau.e of the 
trouble wu. to be found either in the foci or water, and watched the horse, clo.ely for several 
day-, and aaw them fating the Golden- rod greedily— some of them, especially tbo«r affreted, 
seeming to prefer the plant to anything eHe. 

I also visited the farm of Peter Tram, near Kau Claire. There is no Cohtenrod to be 
found on this farm and the disease has not made it. ai«pearancc. During the past summer, 
Mr. Traux placed ten horse* in pasture near by. where the plant wa« plentiful, and eight of 
them died during the ■ummer and the remaining two were affected. When the healthy horses 
are taken from the pasture in the fall the disease disappears. None of the animal, attacked by 
the malady have recovered, and medicinal treatment doe* not seem to produce any beneficial 
effect. 

Symptoms: The animal appear, dull, ear* drooped, temperature elevated, ranging fmm 
103° to 107®, Fahrenheit, during the entire course of the disease. The viiihle mucou* mem- 
brane* are pallid. On the mucou* membrane* of the vulva smalt petechial .pot* arc seen. Oc- 
casionally the leg* swell and oedematous enlargement* appear under the abdomen. The ap- 
petite remain* fairly good during the entire course of the disease. Emaciation lakes place 
rapidly as the disease advances. Loss of coordination with staggering gait. Death takes place 
in from two weeks to two months from the onset. 

Post mortem: On cutting open the body the blood appear* to he completely disintegrated, 
resembling ordinary blood serum. Intestine* bloodle**. wish numerous petechial spots on the 
mucous membrane. Spleen enlarged, weighing froot six to ten pound*. No structural change* 
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apparent to the naked eye. Tfce limes and kidneys apparently normal. The brain ar.d spinal 
cord were not examined. 

I am fully convinced Hut tkis di**a*e is due either to some poisonous principle in Hie 
plant or some parasitic fungus upon the surface of the same. It U now too late in the season 
for ar.y investigation to be carried on in this direction tkis year, hot I intend to have the nut- 
ter thoroughly investigates! next summer. 

13. Aster (Toum.) L Aster 

Herbs generally perennial with corymbose paniclcd or racemose beads; 
brads many flowered, radiate; ihe ray flowers in a single series, fertile. Bracts 
of the involucre more or less imbricated, generally with herbaceous lips; re- 
ceptacles flat; aclicnex somewhat flattened: jiappus simple, consisting of capillary 
bristles. A large genus of 275 species, chiefly in eastern North America. 
Flowering in the autumn. A few of the spccirs arc cultivated for ornamental 
purposes. 

The New England aster ( A . novae-ouyliae) occurs in moist ground. The 
A. laet'is with somewhat clasping leaves is common iu dry soil or prairie regions 
of the West. The small while aster (A. wu/ti/lorus) with small leaves is 
common along roadsides in <lr> soil. Very few of the species have deleterious 
properties. 

Aster Parryi Cray. Barry’s Aster or Woody Aster. 

A somewhat hoary perennial with deep woody rool* and a short more or 
less branched stein; hoary leaves, spatulatc-lincar. cuspidate; heads solitary, 
bracts of Ihe involucre oblong lanceolate, long acuminate, pubescent, rays white 
over half inch long, achenes v» hile villous. This is the .V ylorhiza Parryi Gray. 

Distribution. Common in saline soils. In Colorado, West \V coming and 
Utah. 

Poisonous properties. This plant has recently come into prominence in 
western Wyoming where the disease "grub in the head" has l>ccn attributed to 
the plant but Dr. Aven Nelson 1 has attributed this disease to a fungus Puccinb 
xylorrhitae which according to Dr. Nelson abundantly occurs on the plant. 
He says: 

If It should prove to be true that the malady is dir to thr rating of tlir astrr, then it may 
he the astrr Itself that is thr source of the troablr. hat the cUnccs are rathrr better tlmt the 
specific poisonous qualities are due to the fungus. Some other parasitic fungi have been 
proved poisonous anil we may well, in Ihe abserwe of evidence to the contrary, also suspect 
this one. 

Dr. Nelson slates that the trouble is not a new one and that similar out- 
breaks have occurred in previous years, the disease recurring in the same 
localities. The disease was prevalent near Medicine Bow and northward to 
the Shirley Basin as well as Natrona county. The farmers in the vicinity where 
this disease occurs speak of the area in which the plant occurs as the "poison 
patch." Dr. O. L. Prien, Wyoming Agricultural Station, and Dr. Frederick 
of the Utah Agricultural Station, are making a careful study of this disease. 
To prevent the trouble, sheep should be kept, so far as possible, away from areas 
in which this plant occurs. 

14. lirigeron L. Flcabanc. Daisy 

Branching or scaposc herhs with entire or toothed leaves : heads in corym- 
bose, paniculate or solitary pcduncled heads: scales of the involucre narrow, 
nearly equal, not foliaccous or green -tipped : flowers radiate, white violet or 
purple, numerous, fertile; disk flowers yellow, tubular and perfect; branches of 
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the* style more or less flattened with short appendages; achenes pubescent and 
2-nerved; pappus a single row of fine capillary bristles. 

About 120 species of wide distribution, most numerous in North America. 
Several species of fleabane (£. Philadelphia^, E. annum and E. canadensis) 
are used in medicine. They arc reputed diuretics, tonics and astringents. 




Fig. A. Small lforteweed (Engeron 
diiirimfu/). From Indiana to Minne- 
sota to Nebraska and *ou*hwa*d. Com- 
mon in atrrilc ground*. (Charlotte M. 
King). 



if 



Fig. B. Horse weed, Mares' Tail (fir- 
igoon <ona<trn.<if>. A common weed 
throughout the United Mates, especially 
northward, also in Europe. Acrid said 
to be irritating. (Charlotte M. King). 



Erigeron canadensis L. Horseweed 

Bristly herb, stem hairy or somewhat glabratc, 1-6 feet high, simple or 
paniculately branched ; leaves usually pubescent or ciliate, the lower spatulatc, 
incised or entire, obtuse or acutish. the upper generally linear and entire; heads 
numerous, with inconspicuous white ray flowers shorter than the pappus: achenes 
small, flattened; pappus of numerous small fragile bristles. 

Distribution. Common throughout the eastern part of North America 
except far northward. Common also in the Rocky Mountain region, and in 
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waste and cultivated grounds along the Pacific coast appearing as an introduced 
weed. Also an introduced weed in Europe and South America. 

Erigeron ramosus (Walt.) BSP. White Weed. Flcabane. 

Stem and leaves somewhat hirsute and hairy, roughish; leaves entire or 
nearly so; the upper lanceolate, the lower oblong or spatulate; heads borne in 
corymbose panicles; ray flowers white and twice as long as the scales of the 
involucre; achcnes small, pappus double, the inner of fragile bristles. 

Distribution. From Nova Scotia to Florida, west to Louisiana and Texas 
to Northwest Territory. 

Erigeron u nnuus (L) Pcrs. Flcabane. White Weed. 

A sparingly pubescent annual from 3-5 feet high: leaves thin, coarsely and 
sharply toothed, the lower one ovate, or ovate-lanceolate, acute and entire on 
both ends; heads corymbcd and rays white, tinged with purple. 

Distribution. A common weed in meadows, pastures and woods in northern 
United States. 




Fig. C. While weed {Erigeron an- 
Com men in clover and lime thy 
meadow*. A troullffome weed. Leave* 
and item with a vmewhat biller flavor. 
< Charlotte M. King). 



Poisonous properties. Common horseweed (E. canadensis) abundant in 
many places has been looked upon as being suspicious. It contains an oil, 
mainly a terpenc C 10 H I# . It has an acrid taste and is neutral in its reaction. 
It causes smarting of the eyes, soreness of the throat, aching of extremities, 
and colic. It causes irritation to people handling the plant. When in hay it 
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may be injurious because the leaves arc very bitter and cause much dust. The 
other species are very abundant in meadows in central Mississippi Valley states, 
and are regarded with much disfavor. 

15. Rudbeekio L. Cone-flowers 

Annual, biennial or perennial herbs, usually rough or rarely smooth, with 
alternate leaves; flowers in terminal clusters; involucre hemispherical; bracts 
imbricated in 2-4 series; scales leaf-like, in 2 rows, spreading; receptacle conical 
or columnar with chaffy scales; ray flowers neutral; disk flowers perfect, fer- 
tile ; achenes 4-angled, obtuse or truncate at the apex ; pappus wanting or a 
minute crown. 

A small genus of some 30 species in North America and Mexico. Several 
species are common in cultivation. 

Rudbeekio hirta L. Cone-flower. Niggcr-hcad 

A rough, bristly, hairy biennial from 1-2A feet high with stems simple or 
branched near the base, bearing a long pedunculate head; leaves nearly entire, 
the upper sessile, oblong or lanceolate, the lower pctioled and spatulate; heads 
many-flowered, radiate, the rays about 14, neutral; receptacle columnar or con- 
ical; chaff hairy at tip, acutish; ray flowers yellow, disk dull brown; achencs 
four-angled ; pappus none. 

Distribution. Common in dry soils and on the prairies and meadows in 
the northern Mississippi Valley, also a common weed in meadows in the eastern 
states. Introduced largely with clover seed. 

Rudbeekia Uicinitila L. C*>lden Clow or Tall Cone-flower. 

A tall branching smooth perennial; leaves thin, minutely pubescent; the 
upper leaves irregular: ray flower* yellow; disk flowers dull greenish; bracts 
of the involucre unequal; pappus a short crown. Improved forms of this 
species arc cultivated under the name of golden glow. 

Distribution. From Canada to Florida. Kentucky. Kansas and New Mexico 
to Manitoba and Montana. 

Rudbeekio oecidentalis Nutt. Western Cone-flower 

Nearly glabrous and smooth, or somewhat scabrous-pubcnilcnt ; leaves un- 
divided, ovate or ovatc-lanccolatc, acuminate, entire or irregularly and sparingly 
dentate, 4-8 inches long; upper sessile by a rounded or subcordale base; lower 
abruptly contracted into a short winged petiole, rarely a pair of obscure lateral 
lobes; disk in age becoming l A inches long, and achenes 2 lines long. 

Distribution. Common in the Rocky Mountains from Utah. Wyoming and 
Idaho. 

Poisonous properties. Dr. Schaffncr states that the R. laeiniata is poison- 
ous to sheep. It is eaten by cattle. The R. oecidentalis is eaten by sheep but 
not relished. May be suspicious. A correspondent in Kansas and one in 
Iowa state that the plant is poisonous to cattle. 

16. Bidens L. Bur Marigold or Beggar-ticks 

» Annual or perennial herbs with opposite leaves or the upper alternate; in- 
volucre double, campanulate, the outer scales commonly foliaccous: heads many- 
flowered ; receptacle chaffy ; rays present or absent ; when present, neutral, in 
our species yellow; disk flowers perfect, fertile; achenes flattened or 4-sidcd; 
pappus of 2-6 teeth, upwardly or downwardly barbed. 
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About 70 species of wide distribution. 

Bidens discoidea (T. & G.) Britton. Small Ticksced 
A diffusely branched annual from 1-2 feet high; leaves petioled, ternately 
divided, leaflets ovate-lanceolate, pointed and serrate; rays wanting; disk 
flowers yellow ; achenes narrow wedge-shaped, bearing a pair of short and stout 
upwardly or downwardly barbed awns. 

Distribution. Common on wet banks throughout the northern Mississippi 
Valley. 

Bidens frondosa L. Beggar-ticks. Stick-tights. 

A branching hairy or smooth annual from 2-6 feet high; leaves petioled, 
3-5 divided, the stalked leaflets lanceolate, pointed, coarsely toothed ; rays small 
and yellow; involucre double, the outer foliaceous. longer than the head; re- 
ceptacle flattish with deciduous chaff ; achenes wedge-obovate, 2-awned, the awns 
downwardly barbed. 




Fig. 447*. S|«ni*h Needle. Hoot 
Jack* IttHtnt fnmdtsai. The flatten 
eil achctte* with downwardly barbed ami* 
more or lot irritating. (Charlotte M. 

King). 

Distribution. Widely distributed in moist places throughout the northern 
states; often a very troublesome weed in gardens. Widely scattered because 
of the “seeds” adhering to clothing, pelts of animals, etc. 

Bidens bifinnata L Spanish Needle 

A smooth branched annual from 1-5 feet high: leaves petioled and 1-3 
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pinnately dissected; heads many flowered, small, long peduncled; involucre 
double, outer of linear scales; ray flowers yellow or none; achencs linear, 4- 
angled, narrowed upward into a beak, nearly smooth, the four downwardly 
barbed awns usually spreading, shorter than the achenes. 

Distribution. Native to Mexico and tropical America and the southern 
states, now occurring as far north as Rhode Island to Ohio, southern Iowa and 
Nebraska. A weed also in southern Europe ami Asia. 

Poisonous properties. All of the species arc local irritants but especially 
B. frondosa. 

17. Ifeleuium L. Sneeze-weed. 

Erect branching annual or perennial herbs; plants often sprinkled with 
resinous matter; leaves alternate decurrent on the stem; branches terminated 
by a single or corymbose heads, yellow or purple in color; involucre short and 
broad but small; bracts in 1 or 2 series, linear or subulate reflexed or spreading; 
ray flowers pistillate and fertile or neutral, rays 3-5 cleft; disk flowers perfect, 
fertile, corolla 4-5 toothed; style branches dilated and truncate at the apex; 
achenes top-shaped and ribbed; pappus oi 5-8 thin 1- nerved chaffy scales 
extended into a point. 

About 25 species in North America. All of the species of the genus more 
or less poisonous. Among these are the //. Bigelovii of Oregon, California, 
and It. nudifiorum from Texas to Kansas, Illinois and Florida. 

Heienium lloopesii Cray 

A stout perennial from 1-2 feet high, tomentose or pubescent, when young 
becoming smooth with age; leaves rather thick, entire oblong lanceolate, the 
lower spatulate and tapering base, somewhat nerved: heads large, single or sev- 
eral; ray flowers fertile, yellow, an inch long; soon reflexed; bracts of the 
involucre in 2 series. 

Distribution. Common in the Rocky Mountains to eastern Oregon to Cal- 
ifornia. Tt covers large stretches between 6.000 and 8.000 feet in the Uintah 
mountains. 

Poisonous nature. It is *ai<l to I* poisonous like other species of the genus. 
Sheep carefully avoid it, feeding on the grass and other herbaceous plants, 
leaving the plant standing 

Helenium autumnale L. Sneeze-weed 

A smooth or pubescent perennial from 1-6 feet high; leaves toothed, lanceo- 
late to obovate, oblong decurrent on the stem, acuminate at the apex; heads 
numerous, many flowered; radiate; rays yellow, wedge shaped, 3-5 cleft, fertile; 
disk flowers yellow, involucre small, reflexed; scales linear or awl-shaped; 
receptacle glabrous or oblong; achenes pubescent on the angles; scales of the 
pappus ovate or acuminate; the variety grand': florum with larger heads; scales 
of the pappus narrowed and longer awned. 

Distribution. Common in low meadows and alluvial hanks from eastern 
Canada to South Dakota, Florida to Alabama, and especially common in the 
northern Mississippi Valley to Kansas. Occurs also in the Rocky Mountains, 
Wyoming to Montana. The variety in Washington to California. 

Poisonous properties. This plant is considered poisonous to cattle and 
sheep. Numerous complaints have been made in various parts of the state 
of Iowa in regard to the poisonous nature of this weed. This plant is more 
or less hitter, acrid and pungent, especially the flowers. Parts of the plant 
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rubbed were used by the Winnebago Indians for colds and lo produce sneez- 
ing. Dr. Chcsnut says: 




Fi(. 44*. Snee/c-wred (HW/«i»in aulvanele). 

Sheep, cattle and horses that arc unfamiliar with the plant arr often poisoned *oy it when 
driven to localities where it it abundant. A* a rale these animal* amid it, but it i* *ald they 
sometime* develop a taste for it and are quickly killed by eating it In large quantity. The 
poisonous constituent ha* not been closely investigated. but it is known that it exists princi- 
pally in the flower*. Tbe young plant* appear to he only very slightly dangriou*. In the 
mature one* the amount of poison present *eenis to vary greatly even in the same field. The 
symptoms a» determined by experiments made in Mississippi upon calves, are an accelerated 
pulse, difficult hreathing. staggering, and extreme sensitiveness to the touch. In fatal cates, 
death is preceded by spasms and convulsions. 

Melted lard, when given before the spasms begin, has been used with good 
effect in offsetting the action of the poison. The sneeze weeds are said some- 
times to taint milk, imparting to it a bitter flavor. 

Dr. Pharcs, in an early account of the poisonous nature of the plant states: 

Experiment I. — Calf about for.r months old and net fed in the morning. Upon three 
ounces of the dried plant was poured a pint of boiling water. After an hour the water 
was decanted with pressure. Mr. J. \V. McWilliams, of tbe senior class, gave all the doses 
in all Ihe experiments and noted the symptoms. October 6th the above infusion was 
ordered to be divided into four parts and use pan given every hali hour, beginning at 
11:10 a. tit. The first dose produced ne very marked effect — only a flaw of a few tears. 
After second dose became restless, later bid down. After third dose breathing impaired, 
continued lying down and appears sicker for a short while. Fourth dose, breathing harder. 
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but at 3 p. m. the calf was restirg easy. Next day he seemed to be nearly as well an 
usual and took his feed. 

Experiment 2. — October 13th; same calf. A hot infusion of six ounces of the drug was 
prepared in one quart of water and given between 8 a. m. and noon. Soon after the first 
dose some weeping began, but no other marked eifect was observed. After second dose 
the calf laid down. Third dose, hq continues down, but somewhat restless and sick. 
Fourth dose, becomes very restless, bowels loose, staggering, and very sick, holding bead 
down, sucking wind, left flank tympanitic but not very tense, right flank contracted, trying 
to put head between forelegs, and very tick greater [art of the day; movements weak and 
uncertain, purposeless, hyperesthesia vrry marked, especially along the back, shrinking 
from least touch, but by persistent handling submits to touch, respiration and pulse quickened, 
appearance of slight spasm along the back, neither eats nor drinks of food and water and 
milk in his stall, a little straw from floor in his mouth, and although the jaw is in constant 
motion the straw is undisturbed and le seems unconscious of its presence. Next day ap- 
parently well. 

Experiment 3. — October 20«h; another calf about four months old. One pound of the 
dry plant was taken, or.e gallon water puurrd on it amt hoilrd down to a quart; all given 
by 10:35 a. m. After third dose the left flank tympanitic, feces and urine dischargrd, 
slight jerking ss though chilled, tremor of muscles of hindquarters, lying on right tide over 
an hour, breathes with some noise and distress, vrry sensitive from withers to sacrum; at 
It o'clock fullness of left flank subsided, limbs showed weakness and later still ness, very 
sick, frothing at mouth and flow from nose. Next day the ralf was well. 

The large quantity of the drug given this ralf producing little more rfTrct than the 
smaller dose on the former one leads me to suppose that thr prolonged boiling may have 
dissipated u portion of the poisonous principle. Knowing that none of the symptoms ob- 
served would lead on to death no antidote was administered in any of the experiments. 
The weeping and movtmrat of the jaw were probably due to the pungent efleet of the drug 
on the throat and stomach; and I Indio* to the opinion that the nervous symptoms were 
not caused hy direct action of the drug on nerve centers, but were reflexes for the ir- 
ritated throat ami stomach. 

In the sheep the spasms in severe caws are ri>ilrptlfoim ai d n sheep may have many 
such convulsions and yet recover without treatment and afle- nunv hours rise up oml walk. 

The horse ami mulr succumlted to the injurious effects of the poison quicker 
amf more completely than other animal*. The effect is manifested very soon 
after ingestion and with great violence. The animal cannot control his motions, 
plunges about blindly, falls dead or perhaps breaks his neck in falling forward 
with the head under the body. 

An antidote which ha* proved effective !• a pint or two of melted lard injured down the 
animal's throat. The relief is very prompt. Hut it must be given before thr horse loses con- 
trol of his limbs, or it cannot be administered at all. The relief t» so prompt and complete 
thnt it is difficult to believe that it is the direct effect of the lard on the netve centers, but as a 
local emollient applied directly to the horning throat and stomach. The local trouble being 
quickly relieved, the violent reflex effect on the nervous system suddenly erases. 

Wlien we consider the wide distribution of this plant and that in some places it is so 
abundant as to hide the earth from view over whole acres, it i* remarkable that so few poison* 
inns occur. But animals have no special fondness for it. When they have been long on the 
road and deprived of green food, stopping where this weed is found and other green plants 
scarce, they are disposed to eat a little of it. It is urxlcr suc’.i conditions that the plant is 
most frequently eaten and the poisoning oces.f. 

Animals, notably sheep, once intoxicated by the plant and recovering, seem to acquire a 
mania for it, and when finding themselves in localities where it grows hurry to and devour 
it. 

Within 200 miles of the Gulf of Mexico the //. qutdhjtnMnm takes the place of the 
preceding, is very abundant, harmless. bh>ovn« early and dies by August. 

llflenmm tenuifolium Null. Narrow-leafed Sneeze-weed. 

A perennial, erect branching herb from Wi-1'/* feet high: leaves alternate 
decurrent on the stem, linear filiform ; flowers borne in corymbed clusters; 
heads many flowered, ray flowers yellow, fertile, disk-shaped, ribbed; pappus 
of 1 -nerved chaffy scales, the nerve extended into a point. 
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Distribution. Common from Texas to Missouri, Florida and Virginia, 
especially in pastures and meadows and along roadsides. It is said to have been 
widely scattered in the south after the war of the rebellion. 

Poisonous properties. It is often the cause of bitter milk in the south. 
Dr. Chesnut says: 

The fine-leaved Sneeicweed has beer, reported frem several of the Gulf States, where it is 
a troublesome weed, fatal to hones and ranks. It is not known to what extent cattle may feed 
on the plant with impunity, but the bitter principle in milk and meat sometimes met with in 
the Southern States is <iuite generally supplied to be due to these plants. 

It contains a narcotic poison. 




Fig. <49. Fine-leaved sneereweed (HtUninm 
leH»i/oUum). Often the cause ©f '•bitter-milk’' 

(Dewey, U. S. Dept. Ajr.) 

18. Dyssodio Lag. Fetid Marigold 

Mostly annual or biennial herbs with strong scent, dotted with large pellucid 
glands; leaves mostly finely dissected; heads many-flowered, small, of both 
tubular and ray flowers ; involucre cylindrical or hemispherical, bracts in one 
series united into a cup; receptacle flat, not chaffy, but with short bristles; ray 
flowers pistillate, short; disk flowers perfect: achenes slender, 4-angled; pappus 
a row of chaffy scales dissected into rough bristles. A single species. 
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Dyssodia papposa (Vent.) Hitchc. Fetid Marigold. 

A nearly smooth branched annual from 6 inchcs-2 feet high; leaves op- 
posite, sessile, pinnately parted, bristly-toothed with large pellucid glands, which 
give to the plant a strong odor. Heads many-flowered; rays small, yellow, 
pistillate; disk yellow; involucre with a few scales at the base, one row of 
scales united to form a cup; achenes slender, 4-angled, pappus a row- of chaffy 
scales finely divided into numerous rough bristles . 

Distribution. Common from western Iowa and Minnesota to Illinois and 
the southwest. In this section of the country it occupies the same ground oc- 
cupied by the Mayweed. 

Poisonous pro per lies. It is a very disagreeable smelling herb. Not relished 
by stock. It is probably injurious. 




Fig. 450. Fetid Marigold (Dyitedui Fig. 451. Dog Fennel (Anlhemis Cot - 

papposa}. Pungent odor said to be in- uU). Contains a pungent principle, 

furious. (Charlotte M. King.) 



19. Achillea (VaiO.) L Yarrow 

Perennial herbs with erect leafy stems and finely dissected alternate leaves; 
heads many flowered, radiate, in corymbose clusters, ray flowers few, white 
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or pink; disk flowers fwrfec*, fertile; corollas yellow and 5-lobed ; receptacle 
nearly flat; achenes oblong or obovate, slightly compressed ; pappus wanting. 

About 75 species mostly of the Old World. The yarrow ( Achillea Ptar- 
.mica) occasionally cultivated. 




FI*. ••51. Yarrow (/Itkittta Structure o( Bower, a, utigina*; h. papillae: 

c. style, pollen: 4. ain*W Bower; e. (. g aivl f. Bower* in 4iP>rrr.t tlace*. (MtiUer). 

Achillea Millefolium L Yarrow. 

Perennial herb from 12 feet high: simple stems; leaves twice pinnately 
parted, consisting of crowded linear divisions: flowers in compound flat-topped 
corymbs; heads many-flowered, radiate: rays 4-5. white: scales of the involucre 
with scarious margins; receptacles chaffy; disk flowers small, tubular; achenes 
oblong, flattened; pappus none. 

Distribution. A common weed from the Atlantic to the Pacific. In the 
Hast it is found in old fields and dry hills and is abundant in open parks and 
rocky dry soils in the Rocky Mountains up to the timber line. It is native also 
to Europe, where it is used as an ornamental plant. Sheep will eat the weed. 
The form with rose-colored ray flowers is frequently cultivated. 

Poisonous properties. The alkaloid achillein C Vi H,,N 3 O lB has been isolated 
from the plant. Millspaugh describes the action of the drug as follows: 
“Yarrow seems to have a decided action upon the blood vessels, especially in 
the pelvis. It has hern proven to be of great utility in controlling hemorrhages, 
especially of the pelvis, viscera, where hemorrhage is caused by it. Its common 
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I'l«. 451a. Yarrow (AcklUa SS<lltfcli»m). 1. |4ant whll leaf and flower*. 2. A mukIc 
head; a, ray flower*; b. a *iu*lf flower. (Charlotte M. King). 

European name, Nosebleed, was Riven from the facl that the early writers 
claimed licmorrhaRe of the nose followed placinR its leaves in the nostrils ; 
this may have been either due to its direct irritation, or ihe use of Achillea 
P tar mica, its leaves being very sharply serrate and appressed-toothed. Mille- 
folium causes burning and raw sensations of the membranes with which it 
comes in contact, considerable pain in the gastric and al>dominal regions, with 
diarrhoea and enuresis. An alkaloid having the same formula as achilleiii has 
been isolated in A. -moschata ; a second alkaloid, woschatin, C^H^NO, is said 
to occur in the same plant. In Europe sometimes regarded as a forage plant. 

20. A nth e mis (Mich.) L. Mayweed 

Annual or perennial herbs with finely dissected leaves and a strong scent ; 
heads pedunclcd; involucre hemispherical; bracts imbricated in several series; 
ray flowers white or yellow, 2-3 toothed; pistillate and fertile; style branches 
of the disk flowers truncate; achenes oblong angled, ribbed; pappus none or 
short crown. There are about 60 species in the Old World. They arc strong 
scented or aromatic herbs. 

Anthemis Cotuia. L. Mayweed. Dog Kennel 
An acrid branching scented annual from 1-2 feet high; leaves thrice pin- 
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nately dissected; heads solitary, many flowered; ray flowers white, pistillate, 
fertile or neutral ; involucre of numerous small imbricated dry and scarious 
scales; disk flowers yellow, small, tubular; achcncs terete or ribbed, smooth, 
truncate; pappus none or a minute crown. 

Distribution. A common weed in Europe where it is a native. Widely 
scattered in the Northern States from the Atlantic to the Dakotas and Nebras- 
ka. Occurs also in Washington and Oregon. In the north Mayweed is common 
in yards and along roadsides. 

Poisonous properties. The strong odor and acrid taste makes it extremely 
undesirable for stock. The Mayweed blisters the skin. 

Anthemis aneusis L. Corn Chamomile 

A much branched annual or biennial pubescent herb, not ill-smelling; leaves 
sessile, finely 1-2 pinnatcly parted, lrss divided than the preceding; heads numer- 
ous; bracts of the involucre oblong, obtuse, usually somewhat pubescent with 




Ki*r. 452. Antfumis nebitts. Cultivated a* an orna- 
mental plant. Fagret. 



broad scarious margins; ray flowers white, pistillate, mostly 2 -toothed; chaff 
of the receptacle obtuse: achcncs oblong, obtusely 4-anglcd; pappus a small 
border. 
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Distribution. In fields and waste places in the Eastern States. Nova Scotia 
to Virginia, Missouri, and Wisconsin to the Pacific coast. 

Poisonous properties. The oil of Anthemis nobilis contains the terpene 
anthemin angelic acid C s H,O r tiglinic acid C,H,O a The oil produces 

abdominal pain, increase of heart action and freeness of the bowels. It is not 
known that our species is poisonous but stock carefully avoid the plant. 

21. Chrysanthemum (Toum.) L Ox-eye Daisy 

Perennial or annual herbs; leaves alternate, dentate, pinnatifid or dissected; 
heads single or corymbose, or both ray ami tubular flowers rarely wanting; in- 
volucre with broad imbricated scales; receptacle flat or convex; ray flowers 
pistillate and fertile, the rays white; style, branches of the pistillate flowers, 
truncate and penicillate; achcncs angled ar terete, striate with pappus. 

About 100 species of wide di*tribution. The common fever-few (Oiry- 
santhemum Partheuium) is frequently cultivated in Germany and is rarely an 
escape in eastern North America. It contains the oil of feverfew. 

Insect powders are derived from several species of Chrysanthemum, the 
Dalmatian from C. cinerariifolium cultivated in Europe, North Africa, New 
York and California; the C. eocciueum Willd. and C. Marshal Hi, found in the 
region of the Caucasus, furnish the Persian insect powders. 

Chrysanthemum l.eucanlhemum L. Ox-eye Daisy 

A perennial herb with erect stem ami spatulatc. petioled root leaves, those 
of the stem partly clasping; all the leave* cut or pinnatifid toothed; the nearly 
simple stem hears a large many-flowered head with numerous white rays, scales 
of the involucre with scarious margins; disk and ray flowers pistillate and 
fertile: achenes marked with longitudinal lines, pappus absent. 

Distribution. Common in field* and meadows of the eastern states and 
eastern Cnnada, less common in the middle and western states. 

Poisonous properties. This abundant weed probably contains an active 
principle. The C. coccineum contains the alkaloid chrysauthemin C' M H 2(( N a O. ( . 
The flowers are more or less irritating. 

22. Tanacetum L Tansy 

Ritter acrid strong-scented aromatic annual or perennial herbs; leaves al- 
ternate, 1-3 pirmatcly dissected ami corymbed heads; involucre hemispherical, 
depressed, scales imbricated into several series; rays wanting or present, yellow 
marginal flowers pistillate and fertile: corollas 5-toothcd; style branches trun- 
cate and penicillate ; achenes angled or ribbed ; pappus a short crown. A small 
genus oi 35 species, natives of the northern hemisphere. The Tanacetum 
balsam ita contains a balsamic oil. 

Tanacetum vulgare I.. Tansy 

A bitter acrid strong scented simple or branched perennial herb from 2 4 
feet high; leaves pinnately divided into linear pinnatifid divisions, lobes serrate; 
heads corymhose, many flowered : ray flowers few. disk flowers yellow ; marginal 
flowers fertile, scales of the involucre imbricated in several scries: receptacle 
flat or convex, naked; branches oi the style brush-like at the summit; achenes 
5-angled or 5-ribbed, truncate or obtuse; pappus none or a short crown. 

Distribution. Native to Europe, frequently escaped from gardens to road- 
sides along the Atlantic Coast as far west as Iowa and Kansas. 

Poisonous properties. The oil of tansy is obtained from this plant. The 



790 



MANUAL OF POISONOUS PLANTS 



bulk of Jhe oil consists of tauaceton or thujon C 10 H |S (OH). This oil has 
been used as an anthelmintic since the middle ages. Tansy is a very poison- 
ous, producing a condition similar to rabies. From this plant many serious 
cases of poisoning in the human race occur, hut poisoning of animals is very 
infrequent. It is an irritant narcotic poison. Dr. Millspaugh cites a few cases 
as follows: 

A young woman had been in the habit of using tansy tea, made from the herb, at nearly 
every menstrual period, for difficult menstruation. On this occasion about two and a lialf 
drachm* of the oil waa poured into half an ordinary tin cupful of water; this, with the excep- 
tion of a small portion of the water containing about one-half drachm of the oil, was taken 
at one dose. Convulsions were almost at ooce produced, and when I»r. Hatley was sent for 
the patient was unconscious, foaming at the mouth, and in violent tonic spasms, with dilated 
pupils, frequent and feeble pulse. Constant kneading on the stomach had produced partial 
emesis, and then ipecac, mustard, and targe draughts of hot water, emptied the stomach. Two 
drachms of magnesia were then given, and a full dose of acetate of morphine; consciousness 
then returned, no unfavorable symptom* followed, and. after thirty-six hours, without addi- 
tional medication she was entirely restored. 

A woman took half an ounce of the oil; the most violent rigid kind of clonic spasms oc- 
curred once in about twelve minutes, coming on generally and instantly, and continuing about 
one minute. They were attended with slight, if any motion of the arms; it might he called a 
trembling. The arms were peculiarly affected, and invariably in the same way; they weie 
thrown out forward of, and at right angle* with, the body; thr hands at the wrists bent at 
right angles with the fore-arm supmated, the points of the fingers nearly in contact, the fingert 
straight and slightly bent at the metatarsophalangeal joint.. The muscle* of tesplrallou were 
strongly affected during each paroxysm: the air was forced from the cheat slowly but steadily, 
and made a slight hissing noise a* it escaped front between the lutirut's lips. Outing the In- 
termission of spasm, the muscles were perfectly flexible, and the transition seemed very sud- 
den. The jawa were the only exception to this rule; they werr, for the first hour and a 
quarter, rigidly closed, and were with difficulty opened, but after that they were subjected to 
the same action as the rest of the body— when the spasms were on they were rigid; when off, 
they were relaxed. After the patient grew weaker, ike spawns were more frequent, hut had 
about the same arvrrily and length. Death ensued in two houri. 

On animals the symptoms are as follows according to a statement con- 
densed by Dr. Millspaugh: 

Dr. Kly Van DeWarker records cases of the action of the nil upon dogs. In one caw 
two drachms were given, cansing salivation, vomiting, dilation of the pupils, muscular twitch- 
lugs, followed by clonic spawn*, and a cataleptic condition fiom which the animal iccovered. 
Recovery also followed a half ounce after the same cla** of symptoms, hut. however, on re- 
prating the dose, the already poisoned animal was plunged irto a long and fatal convulsion. 
I’o*t mortem examination disclosed the cerebral vein* and *pinal cord itwlf highly congealed, 
and serous effusions had taken place in the p«a mater. The lung* were found to hr rngorgrd, 
the left heart empty, and the right distended with dark, liquid blood. Congestion of the kid- 
ney* had alio taken place, and the bladder si* found contracted. 

The safe maximum dose of the oil h indetenrinablr. a few drops only sometimes piov- 
ing serious. 

The symptoms occurring in a number of cases of poisoning and experiments were sub- 
stantially a* follows: Mental confusion, loss of consciousness; vertigo, with cephalalgia, at 

first contraction, then wide dilation, of the pupils, staring, immovable eye-halls; ringing in the 
ear*; face congested ; roughness of the mouth and throat; difficult deglutition; eructations, 
nausea, free vomiting, and burning of the stomach; sharp colic pains in the abdomen; diarrhoea; 
constant desire to urinate— urine at first suppressed, then profuse; respiration hurried and 
laborious; pulse at first high, then very low and irregular: nurohress of the extremities; tonic 
and clonic spasms, and nervous trembling*; drowunes* and cold sweat. Death appears to en- 
sue from a paraly*:* of the heart and lungs. 

23. Arlemisia L. Wormwood, Sage Brush 

Bitter and aromatic herbs or shrubs with alternate leaves; heads discoid, 
few or many flowered, collected in panicles, racemes or spikes, with greenish 
or yellow flowers; involucre ovoid or oblong, scales imbricated, the outer 
shorter; receptacle small, naked; marginal flowers pistillate, disk perfect, or 
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Fi«. 45J. Arl t mbit. SaRr llru.h. SbtiftiHc ai»l \V..rm».i.l hfli.ru 1" thU rcniut. 
(Aflrr I'acurl). 

perfect and fertile with branches of the style truncate or sometimes sterile 
with ovaries abortive; styles undivided; marginal flowers usually pistillate and 
fertile, or flowers all perfect and fertile in some species; anthers often tipped 
with subulate appendages; achencs obovoid and no pappus. 

About 2tK) species, mostly native of the northern hemisphere. A few in 
southern South America. The oil of Levant worm seed {A. maritima var. 
Slechnuittniana) contains the substance cineoi. Santonin C..H..O, is the 
active principle found in the flowers of A. eana. The A. maritima contains 
artemisin C )3 H )|(i O t . Absinthe is furnished by Artemisia absinthium of Eu- 
rope. The A. Barrelieri furnishes the Algerian absinthe. Several species of 
sagebrush ( Artemisia tridenlata ami A. eana) are common in the west and 
much used as forage for sheep. The alkaloid abrotanin C 2| H 2J N 2 0 is ob- 
tained from A. Abrotanum. 

Artemisia biennis Willd. Wormwood 
An aromatic, somewhat bitter, smooth annual or biennial, from 1-3 feet 
high, with leafy stems and erect branches; lower leaves twice pinnately parted, 
•the tipper pinnatifid; the lobes linear or linear-oblong, serrate or cut-toothed; 
ray flowers absent: heads numerous in short axillary spikes; the bracts of the 
involucre green, scarious, margined. 
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Distribution. Common in the northern Mississippi Valley, now widely 
scattered cast to Nova Scotia and south to Kentucky. 

Artemisia Iridenlata Nutt 

From 2-12 feet high, much branched, silvery canesceut; leaves cuneate, 
obtusely 3-toothed or 3-lobed, or 4-7 toothed at the summit, upper leaves cune- 
ate- linear ; heads homogamous; flowers all perfect and fertile; heads densely 
paniculate; 5-8 flowers. 

Distribution. From Montana and Colorado westward covering immense 
areas. The characteristic sage brush; similar species are the A. trifida, Nutt, 
a smaller plant common westward, and the A. arbuscuh. Nutt., also a dwarf 
plant found in the high mountain* and elevated plains; the A. catta, Pursh, 
from 1-2 feet high; silvery canesceut leaves; found from Saskatchewan to 
Dakota, Montana and Colorado. 

Poisonous properties. The sage brush is consumed by sheep and cattle, 
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althouKh the latter do not rcli>h the plant. The inhalation oi the dried powder 
of the plant causes violent sneezing. Chesnut and Wilcox, in speaking oi the 
sage brush of Montana, say that some species are recognized by stockmen 
as valuable forage plants for the late fall and winter grazing. Various species 
are suspected in Montana of being poisonous to stock, but no specific cases 
have been reported to the department. At Tost on in May. IWO. it was noticed 
that the terminal branchlets of .* 1 . tridtnlolo had all keen eaten off from a con- 
siderable number of plants. 

A. Absinthium I., Common Wormwood. Absinth. 

A shrubby, silky, hairy plant from 2-3 tret high; leaves 2-3 pinnately parted, 
the lobes lanceolate, obtuse; heads in racemose panicles, nodding yellow, mar- 
ginal flowers pistillate, fertile or sterile, central flowers fertile; involucre 
hemispherical outer bracts linear. 

Distribution. Native to the old world but escaped from gardens and found 
along roadsides. From Newfoundland to Massachusetts and North Carolina; 
occasionally westward to Wisconsin and Montana. 

Poisonous properties. Wormwood is a stimulant and tonic and has been 
employed chiefly for digestive disorders, although seldom used medicinally. 
Tlie volatile oil of wormwood in large doses produces cerebral disorders, con- 
vulsions and even death. The well-known absinthe is made from this plant 
and used with alcoholic drinks. For this purpose the plant is extensively cul- 
tivated in Europe and to some extent, in Nebraska. Michigan and Wisconsin. 
Absinthe contains the principle absimkiu C^II^O^. Dr. Kushy, in speaking 
of absinthe says that absinthium is in a general wav dmitar in composition ami 
properties as a poison to Tamicelum vulgore though the symptoms are more 
largely cerebral. Neither is it liable to be taken except for medicinal pur- 
poses or as an addition to spirits. As a result of the latter, poisoning is 
usually chronic and extremely difficult to cure. Dr. Millspaugh reports the 
experience of a clerk who to«4c about a half ounce of the oil ; he was found 
on the floor perfectly insensible, convulsed, and foaming at the month; shortly 
afterward the convulsions ceased, the patient remained insensible with the 
jaws locked, pupils dilated, pulse weak, and stomach retching. After causing 
free emesis and applying stimulants, the man recovered, but could not remember 
how or when he had taken the drug. According to Dr. I.cgrand, the effects 
prominent in absinthe drinkers arc; Derangement of the digestive organs, 
intense thirst, restlessness, vertigo, tingling in the ear*., and illusions of sight 
and hearing. These arc followed by tremblings in the arms, hands, and legs, 
numbness of the extremities, loss of muscular power, delirium, loss of intellect, 
general paralysis and death. Dr. Magnan. who had a great number of absinthe 
drinkers under his care, ami who performed many experiments with the liquor 
upon animals, states that peculiar epileptic attacks result, which he has called 
“absinthe epilepsy." 

Post-Mortem. — Great congestion of the cerhro- spinal vessels, of the meninges 
of the brain, extreme hypcracmia of the medulla oblongata, injection of the 
vessels of the cord, with suffusion of the cord itself. The stomach, endocardi- 
um. and pericardium show* small ecchymoscs. 

Absinthe is sometimes added to hops to make l>ccr more cxhilirating 

A. vulgaris I. Common Mugwort 

Tall, branching perennial with fine and closely appressed hairs; leaves mostly 
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smooth and green above, but quite woolly underneath; pinnatifid, the divisions 
cut-toothed, linear-lanceolate; heads small in open leafy panicles. 

Distribution. In waste places from Canada to North Carolina to Penn- 
sylvania and occasionally westward. 

Poisonous properties. The common mugwort was used medicinally by the 
physicians of the 16-18 century, but in modern limes the plant is not used to 
any extent. Mugwort causes epileptic spasms, profuse sweat with the odor 
of garlic; violent contractions of the uterus; labor-likc pains; prolapsus and 
rupture of the uterus; miscarriage; metrorrhagia and increase of lochial dis- 
charges. 

24. Arnica L 

Perennial herbs, erect, simple or branching; leaves opposite, or rarely with 
the upper alternate; heads many-flowered, radiaie on long prdunded heads; 
scales of the involucre bell-shaped ; bracts in 1-2 series; the ray flowers pistil- 
late and fertile; disk flowers perfect and fertile; achenes linear, 5-10 ribbed; 
pappus of roughened denticulate bristles. 

About JO specie* native to the Northern llemi«phere. The tincture of arnica 
is a well-known house remedy used for hrui*r< ami chilblains. A. Montana 
contains a bitter principle arnicin The value of arnica as a germicide 
has been largely overestimated. The germicidal action is prolmhly due to the 
presence of alcohol. Dr. White, in his Dermatitis Venenata, records several in- 
Manccs of injurious effect* from the use of arnica. In one case a gentleman 
descending the stairs to mount his horse for a ride, slipped and scraped the 
lower part of his l«ack. A handkerchief dipped in the tincture was applied to 
the bruised skin and worn in contact with the part during the ride. During 
the ride he felt considerable itching and upon his return home found that the 
skin was greatly congested. On the next day I was called to sec him. The 
'kilt of the back, nearly to the shoulders, was in a state of active hyperaetnia, 
and already covered with innumerable papules. The inflammatory process ex- 
tended rapidly downwards nearly to the knees, and forward upon the abdomen 
and genitals. In a few days these parts presented all the characteristic ap- 
pearances of acute ccaema in its various stages of progression : general hyper- 
acmia. papules, vesicles, excoriated ami exuding surfaces, and crusts. The 
subjective symptoms were intense itching, stinging, and burning in the parts. 
Scarcely any clothing could be borne in contact with the skin by day, ami sleep 
was for a few night* almost impossible, but the system generally was only 
slightly disturbed. Dr. White records two other cases. All three seem to 
have been old gentlemen and he states: "In all of them we have an acute in- 
flammatory process, confuted to the upper dermal layers, and manifesting itself, 
according to the stage reached, by the following appearances; hyperaemia, 
papules, vesicles, excoriations, crusts, and scales, in regular sequence. The local 
sensations were interne itching and some degree of burning in the parts af- 
fected.'’ 

Arnica cordi folia Hook. Arnica 

A low perennial. 1-2 ft. high or less; pubescent, or the stem hirsute and 
peduncles villous; the root and leaves deeply cordate or ovate at the base, on 
slender petioles; stem leaves opposite, in 1-3 pairs, dentate or denticulate; upper 
small, sessile; heads few, solitary; involucre pubescent or villous; rays an inch 
long; achenes mere or les* hirsute. 
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Distribution. Higher altitudes of the Rocky Mountains, from Colorado to 
California and British Columbia. 

Arnica mollis Less. Hook. 

A leafy branching perennial, tcmentosc or villcus-pubescent or nearly 
smooth; leaves denticulate or dentate, acute or obtuse; lower leaves tapering 
into a margined petiole, upper broader at the base and clasping; flowers much 
smaller than the preceding; ray flowers yellow; achencs hirsute-pubescent. 

Arnica monocephala Olin. 

An erect, simple, branching perennial, from 1-2 feet high; leaves opposite; 
long peduncled heads; leaves narrow, oblong and lanceolate, the upper linear; 
ray flowers, yellow. 

Distribution. Grows in woods and moist localities, Montana to New Mex- 
ico and westward. 

Poisonous properties. This well-known arnica has, for some time, been sus- 
pected of being poisonous. When bruised all the plants exhale the odor of 
arnica. Chcsnut and Wilcox state: 

It has an odor and taste much like tkat ol ike official drug, and. in fact, an extract 
made from the hradt ia considerably uaed locally « a liniment. No specific caws of pota- 
oninjt canard hy the plant have been reported from Montana, and wc are not aware that it 
ia eaten, but it baa, nevertheless, been suspected ef bring poisonous to stock. 

I)r. S. B. Nelaon aiatea that a sheep ate 2 ponnda (of the leaves »> of A, aipita within 
a day without experiencing ar.y tad effect. The |»!anla had been Bothered eighteen hours. 

25. Seueeio (Tourn.) L. Groundsel 

Perennial or annual herbs; shrubs or trees; leaves alternate; heads many 
flowered, solitary, corymbose or paniculate ; involucre cylindrical or hell shaped ; 
principal bracts in one series, distinct or united at the base, usually with some 
shorter rays, outer ones pistillate or none; disk flowers perfect; corolla tubular; 
achencs terete or those of the marginal flowers compressed; 5-10 ribbed; pappus 
of numerous capillary bristles. A large genus of 1000 species oi wide distribu- 
tion. Some ornamental. Some species have been looked upon as poisonous. 

Dr. Day, in the Twenty-third Annual Report of the Bureau of Animal In- 
dustry, 1900, gives the following in regard to a disease supposed to be asso- 
ciated with a species of this genus: 

At tb« present stage of the work there appear! reason for associating this malady with 
an affection of cattle known in Nova Scotia a« Pictou di*ca*e, with Winton dirca<* of horses 
of New Zealand, and with Moltroo cattle disrate of South Africa. The tissur* examined 
present practically the same lesions a* tho»e described for the above-mentioned affections— 
namely, interlobular connective tiwue hyperpl*w*. fatty infiltration of the livrr cells, and 
hemorrhngr# into the spleen. 

Pictou disease, Winton disease, and Molteno cattle disra-e have been investigated time 
and again in on endeavor to find a causative agent. All inoculation experiments have failed, 
and it has only been found of late that feeding experiments with certain weeds have given 
seemingly reliable results. 

Tictou disease, occurring in Pictou and Antigorish counties. Nova Scotia, is now 
aicrilitd to the ingestion of a weed called ragwort. Winton disease is thought to be caused 
by a member of the ragwort family, Srnttio Joet*>cra. The Molteno disease of South 
Africa is probably induced, according to recent investigations, by still another ragwort, 
Senccio Burckclii. At least these weeds when fed to animals in their respective localities 
have produced diseases followed by a train of symptoms corresponding to those seen in the 
naturally induced disease. The post- mortem findings were also quite similar. It was also 
proved that these plants were most dangerous in the «>ang state. Yet another variety 
known as Serirciu lalifolim was found to be deadly to stock. 

In some parts of the states in the west Senccio* are common but they are not 
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commonly found when this forage is cut for hay. It is extremely doubtful 
whether the Senecio occurring in the western part of Iowa is responsible for 
this disease. The groundsel or mug- wort (ScMcrio Balsamitae) blooms in May 
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and after blooming disappears except a few of the root leaves. The stinking 
Willie (S. Jacobaea ) is naturalized in the east and of course may be respon- 
sible for the Pictou disease. 

26. Arctium L Burdock 

Large coarse biennial, rough or pubescent herbs; leaves broad, alternate and 
petioled; heads large, rccemose, corymbose or paniculate; flowers purple or 
white; all tubular perfect and similar; involucre globular; the scales imbricated; 
lanceolate, tipped with hooked points: receptacle flat, bristly; achcnes oblong, 
somewhat compressed and 3 angled and wrinkled; pappus short, of numerous 
short bristles. 

A small genus of 5 or 6 species in the old world. The root of the common 
burdock is used in medicine, while in Japan it is also used for food. 

Arctium l.appa L. Burdock 

A coarsely branched biennial from 1-3 feet high, hairy; leaves large, round- 
ish or heart-shaped, thin obtuse, entire or dentate, floccose tomentosc beneath; 
petioles deeply furrowed; heads of purplish or whitish flowers, clustered or 
somewhat corymlwse ; the involucre lengthened into hooked tips, glabrous or 
slightly cottony. 

Distribution. Common from New Brunswick westward in the Canadian 
provinces in Canada, southward to Alabama, general in the Mississippi Valley, 
Rocky Mountain region, and Utah 

Poisonous and injurious properties. Where the burdocks are allowed to 
grow freely the burs cling to the fleece of animals, often forming large balls 
which may he found on the tails of cattle and horses. When they arc common 
where sheep pasture, the burdocks work into the wool which soon becomes of 
little value. Formerly burdock was used medicinally more than it is at the 
present time. The root has diuretic properties. Dr. Johnson gives the chief 
medical properties as follows: 

Murdock, though chiefly uted by liic laity, is highly «iiccir.rd by »imp nf the profestdon at 
a diuretic and alterative. It it. prrhap*. more frequently used in rheumatism than in any 
Other disease, but is also rccimmendcd in chronic cutaneous ditrases, catarrhal a fleet Ions, 
syphilis, and scrofula. In the form of ah ointment or liniment it it used as an application to 
burns, ulcers, etc. 

Some forms of the burdock are u»c<l for food; the young stems when stripped of their 
rind may be eaten raw or boiled, or in a pottage with vinegar. 

27. Cirsium (Town.) Hill. Thistle 

Perennial, annual or biennial, erect, branched or simple, herbs; leaves 
sessile, alternate, often pinnatifld. prickly: heads usually large, many flowered, 
solitary or clustered: heads discoid, flowers purple, yellow or white, tubular, 
perfect and fertile or dioecious; involucre ovoid or globose, scales imbricated 
in many rows, often glutinous, tipped with a prickle or unarmed; receptacle 
flat or convex, bristly; corolla tube slender, the limb deeply cleft; anthers sag- 
ittate at the base; style elongated, branches short or obtuse, unappendaged, 
often with a pubescent ring below; achenes obovatc or oblong compressed or 
obtusely four-angled, glabrous, often ribbed; pappus plumose or minutely 
serrulate. 
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About 2IX) specie* of the north temperate regions. Some of them arc culti- 
vated for ornamental purposes; many of the species arc pleasantly scented; 
many of them arc troublesome weeds. Cnitin C.„H aI 0 ln has been found in a 
related genus (Cmcus btnedieius). Horses are fond of the heads of many 
species like C. triocephalum, C. Drummondii. C. undulates and others that occur 
on the Rocky Mountains. None of the species are probably poisonous but many 
of them have irritating properties. The Canada thistle is used in domestic 
practice. 

Cirsium arvtHse (L) Hoffm. Scop. Canada Thistle 
Smooth perennial herbs, spreading by creeping rootstocks, 1-3 feet high, 
eorymboscly branched at the top; stem smooth; leaves lanceolate, sessile and 
deeply pinnatifid, lobes and margins of leaf with spiny teeth; heads small, 1 
in. high; bracts appressed, the outer with a broad base, inner narrow, all with 
an acute tip. never spiny; flowers purple, dioecious; in staminatc plant, flowers 
exserted with abortive pistil: in pistillate, less so, scarcely exceeding the bracts; 
long stamens with abortive anthers, tube of the corolla 6 lines long, anther tips 
acute, filaments minutely pubescent, all of the bristles of the pappus plumose. 

Distribution. The Canada thistle is found in waste places from Newfound- 
land, Nova Scotia, various provinces of Ontario. 1o New York, Virginia, south- 
west to Missouri and Kansas. Colorado to Idaho. Montana and Oregon. 

Cirsium lauceolaftttn (L.) Hill. Bull Thistle 
Branching biennial, 3-4 feet high, tomemose, becoming dark green and 
villous or hirsute with age, branchlcts hearing large heads; leaves lanceolate, 
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Pin. 456. Canada Thiwle ort-tcte). Cmnnvin in the North, causes inflamma- 

Hon. (Charlotte M. King). 

decurrent on the stem with prickly wings, deeply pinnatifid, the lobes with rigid 
prickly points, upper face rt ughened with short hairs, lower face with cottony 
tomentum; heads 1 H to 2 inches high, bracts of the involucre lanceolate, rigid 
when young, more flexible with age. long attenuated prickly pointed spreading 
tips, arachnoid woolly; flowers perfect: anther tips acute; filaments pubescent; 
achenes smooth ; pappus of numerous plumose bristles. 

Distribution. Distribution in North America in fields and waste places 
from Newfoundland to Georgia. Missouri. Kansas to Nebraska, the Dakotas. 
Montana. Washington, Oregon and Idaho. Naturalized from Europe, native 
also to Asia. 
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Cirsium eaneseetis Nutt. Woolly Thistle 

Branching perennial 2-4 feet high, woolly throughout bearing single medium 
sized heads, stem angled, white woolly; leaves, radical 8 inches to 1 foot long, 
the divisions usually 2-lobed, prominently ribbed, coding in stout spines; stem 
leaves except the lower, 1-4 inches long, pinnatifid. the upper sessile, slightly 
roughened, with a slight cottony down, the lower white, woolly; heads V/j to 
2 inches high, bracts of the involucre somewhat arachnoid, lower scales with a 
broad base, glutinous ridge, and ending in minutely serrated spine, inner scales 
long, attenuated, tips straw colored; flowers purple. This is Carduus Flod- 
nianitii Rydb. 

Distribution. This species is distributed from Mason City, Iowa, to south- 
western Minnesota, west to the Rocky Mountains. Collected by Charles A. 
Gcycr in 1839, and described by Nutlall. The writer has seen it very abundant 
in Wyoming, Montana and Colorado. 

Cirsium discolor (Muhl.) Spreng. Prairie Thistle 

Tall, branching, leafy biennial. 5-7 feet high, with heads larger than the 
Canada thistle; stem striate, slightly hirsute; leaves radical 12-14 inches long, 
deeply pinnatifid. the divisions frequently divided, prickly t<»othed, the upper 
surface imoothish, and the lower white, woolly single heads terminating the 
branches, with purple flowers, heads \'/i inches high; bracts of the globose 
involucre slightly arachnoid, lower bracts ovate, with a broad base and a weak 
prickly recurved bristle, slight ilorsal gland, inner linear lanceolate with a nearly 
colorless entire appendage; flower purple; lobes of the corolla terminating in 
claviue tips, anther tips acute, filaments pubescent; bristle of pappus plumose; 
achenium smooth, upper part yellow. 

Distribution. In fields and along roadsides front Quebec, Ontario, south 
through New England. New York and Georgia, west to Missouri, Nebraska 
and South Dakota. 

Cirsium oehroceutrum Cray 

Biennial, 2-8 feet high; white tomenlum; leaves commonly deeply pinnntifid 
and armed with long yellowish prickles: heads 1-2 inches high; involucral 
scales with a viscid line on the back, with a prominent spreading yellowish 
prickle; corolla purple, rarely white. 

Distribution. From Arizona to Colorado and Utah. 

Cirsium uudulolum (Nutt.) Spreng. 

Biennial 1-2 feet high, white tomentose; leaves pinnatrlv parted, some- 
what prickly; heads about 2 inches high; the outer bracts thickened by gland* 
ular-viscid ridge; corolla rose-color, purple or pale purple; the variety mega- 
eephaleum with larger heads. 

Distribution. West of the Missouri River to Oregon and New Mexico. 

Injurious properties. None of the species is poisonous so far as the 
writer knows. The spiny involucre and spiny leaves inflict inflammation and 
cause the formation of pus. 

28. Centaurea L 

Perennial or annual herbs, with leaves alternate, entire, dentate, incised or 
pinnatifid: involucre ovoid or globose; bracts in many series; marginal flowers 
usually neutral and larger than the central ones in some species; all the flowers 
perfect and fertile ; heads middle-sized, tubular, purple-violet, or white or rarely 
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yellow; receptacle flat and bristly; corolla-tube slender and 5-cleft or 5-lobed; 
anthers sagittate at the base; achcnes oblong or obovoid; pappus of several 
series of bristles and scales. 

About 350 species mostly of the old world where they are troublesome 
weeds. The common bluebottle or corn flower is frequently cultivated in 
gardens and is a frequent escape from cultivation. 




FI*. 4M. Flower* o( atHwifc I. Flowers a. attker; I. Mjrle At Ihr Irft. Arlene 
ami 1‘appu*. 

CVn/mrY j solslitiolis Linn. Knapweed 

Erect, branched, cottony, stems winged, lower leaves lyratc. upper linear 
entire, dccurrcnt, spines of upper bracts long spreading with a few smaller ones 
at the base, pappus soft. 

Distribution. Fields in California, also in Europe and England, rare; in- 
troduced with alfalia. Introduced into Iowa with alfalfa seed. 

Injurious properties. Because of the spiny character of the plant it is often 
troublesome to man and animals. 

29. Siiybum (Vail.) Adans. Milk Thistle 

Annual or biennial, much branched herbs; leaves large, alternate, clasping, 
white-blotched; heads discoid, solitary at the end of the branches; involucre 
large; bracts rigid, some armed with large spreading or recurved spines; flowers 
all tubular ; corolla-tube slender, top 5-clcft ; anthers sagittate : achcnes obovatc- 
oblong; pappus-bristles in several rows. 

A single species, native to the Mediterranean region. 

Siiybum Xfariauum (L.) Gacrtn. Lady’s Thistle 

A tall branched glabrous annual with striate stem; leaves oblong lanceolate, 
prickly clasping. 

Distribution. Occasionally iound eastward especially in ballast and common 
on the Pacific coast, from British Columbia to Southern California. 

Injurious properties. The spiny leaves and involucre have been trouble- 
some; produce* mechanical injuries. 




A CATALOGUE OF THE POISONOUS PLANTS OF 

THE WORLD 



In the following catalogue an attempt has been made to record all of the 
species that have been in some way or another regarded as poisonous or in- 
jurious to man. This catalogue, however, is based mainly on the plants listed 
by Greshoff, Cornevin, Chesnut, Ernst. Lyons. Maiden. Miquel, Radlkofer, 
Rusby. Smith. White in "Dermatitis venenata," but includes also a ieiv from 
other scattered sources. The poisonous fungi were listed front Atkinson, Hard. 
Clements, and some from Fries. Peck. Farlow, ami Bulliard. It was not thought 
best to list the fungi from the w-orks of Ratzcburg and Phoebus entirely be- 
cause of the uncertainty as to the poisonous qualities. It should be stated that 
many of the plants in this list are not poisonous nor are they always given as 
poisonous by the authors credited to them after the species, in fact, many of 
them on the whole must be regarded as plants simply having medicinal virtues. 
It was thought best, however, to list them, to permit future investigators to 
take up the problem of the chemistry and poisonous qualities of these plants 
from an experimental standpoint. It is simply an indication of the lines along 
which work should he done. We have also indicated the action of the plant, or 
in sonic few cases the important substance found in the plant. The alphabetical 
arrangement has been adopted except as to the lower forms. In the last col- 
umn the distribution is indicated usually only where the plant is indigenous, 
but in some cases North America is added where the plant has been introduced, 

I have been greatly aided in this work by the excellent treatise of A. B. 
Lyons, "Plant Names. Scientific and Popular." published by Nelson Baker & 
Co., and also by the excellent work of Sayre. “Organic Materia Mcdica and 
Pharmacognosy." 

In the preparation of this catalogue I have received very substantial help 
from Miss Harriett* S. Kellogg, who has looked after the details in catalogue 
ing the species and the synonyms. In some cases the synonyms could not be 
found in the Kcw Index, and these have been allowed to stand as they were 
given by the authors. Some duplication of names may occur, and possibly 
through an oversight some have been placed in the wrong orders, but I ask 
the reader’s indulgence in errors of this kind. 

Finally, I am indebted to Miss Bertha D. Herr for the laborious task of 
getting the copy ready for the printer. L. H. Pammel. 

The following abbreviations refer to the pr..pertics mentioned in the third 
column of the catalogue. 

Abort — abortifaeient Astr. — astringent 

Acr. — acrid poison Berb.— contain; berberin 

Aik. — alkaloidal poison Card. — cardiac poison 

Amyg.— contains amygdalin Cath.— cathartic 

Androm. — contains andromedotoxin Con. — convulsive 

Anes. — anesthetic Cou. — contains coumarin 

Anr. — anthelmintic Cur.— curare poison 

Antisc.— antiscorbutic Cyt.— contains cytisin 

Antisp. — antispasmodic Del. — deleriant 
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A. P. — arrow poison 

A st. — asthenic 

Dr. Km. — drastic-emetic 

Em. — emetic 

Ent. — causes enteritis 

Eser.— contains eserin 

Exp. — expectorant 

F. P. — fish poison 

Gastr. — causes gastro-enteritis 

Hyd. — contains HCN. 

Hyp. — hypnotic 
Inch. — inebriant 
Ins. — insecticide 
Intox. — intoxicant 
Ir. — irritant 
Lax.— laxative 

Loco.— causes loco poisoning 
Mech.— causes mechanical injuries 
Nar. — narcotic 



Diaph. — diaphoretic 

Diur. — diuretic 

Xaus. — nauseam 

Ord.— ordeal poison 

Par.— paralyzing 

Pur. — purgative 

Sap.— contains saponin 

Srd. — sedative 

Sial. — sialagogue 

Sol. — contains solanin 

Sop. — sopor i he 

Stim. — stimulant 

Taen. — taenifuge 

Toxal. — Contains a toxalbumin. 

Tymp. — causes tympanites 

Ur. — causes uraemic poisoning 

Urt.— urticarial 

Ver.— vermifuge 

Ves.— vesicant 



The alleviations for the literature referred to are as follows: 

C.— Cornevin’s I.os plantr* veneneuses ct »es cnipoisonnentcnts <iui cllc* 
determinent. 

Ches. — Chesmu’s Preliminary Catalogue of Plants Poisonous to Stock. 

E. — Ernst’s Ucbcr fischvergiftendcn Pflanzcn. 

G.— GrcsholT’s The Distribution of Prussic Acid in the Vegetable Kingdom. 
Phytochcmical Investigations at Kew. 

K. — Kirtikar's The Poisonous ITants of Bombay. 

L. — Lyon’s Plant Names. Scientific and Popular. 

M. — Maiden's Plants reputed to be Poisonous to Stock in Australia. 
M.i— MiqueTs Poisonous Plants of North Netherlands. 

R. — Radlkofcr's Plants said to be Poisonous to Fish. 

Rushy — Rusby’s The Poisonous Plants of the Vicinity of New York City. 
Sm.— Smilh's Poisonous Plants of all Countries. 

Wh.— White's Dermatitis venenata. 



ACANTHACEAE 



NAME or Pt.ANT 


Authority 


Properties ^ 


Locality 


Hygrophila hispula Nees. 


G. | 




CuIki 


Justicia Gcndarussa Burm. 


G. 




Tr. As. 


Lcpidagatliis Wightiana Benth. 


G. 






Paulowilhclmia polysperma Benth. 


G. 'F. P. 


Tr. Afr. 


Paulowilhelmia spcciosa Hoehst. 


G. 


Em. 


Abyss. 

Ind. Malay. 
Burma. Abyss. 


Rhinncanthus communis Nees. 


G. . 


Rucllia patula Nees. 


G. 


Em. 


Arab. Ind. 


Ruellia strepens L 


G. 


Em. 


N. Am. W. Ind. 


Rucllia tuberosa L. 


G. L. 


Em. 


N. Am. Tr. Am. 



ADOXACEAE 

ALISMACEAE 



Alisma PlantA^o I*. 


1 G. M. L- 


Ir. 


Tern, N. Am. 




• 




Austr. 






POISONOUS PLANTS OF THE WORLD 



805 



AMARANTHACEAE 



NAM X OK PLANT 


Authority 


Properties 


Locality 


Achyranthes bidentata Bl. 


G. 


Sap. 


Tr. As. 


Amaranthus gangeticus L 


G. 


Sap. 


Trop. Reg. 


Amaranthus hybridus L. 


L. 


Astr. 


Eur. N. A. 


Amaranthus hypochondriacus L. 


G. 


Sap. 


N. Am. Eur. 


Amaranthus viridis L. 


G. 


Sap. Ant. !Tr Rea 


Celosia anthelmintic* Aschcrs. 


G. 


Ant. 


Tr. Afr. 


Celosia trigyna L. 


G. 


Tacn. 


Tr. Afr. 


Dccringia cclosioides R. Br. 


G. 




As. Tr. Austr. 



AMARYLLIDACEAE 



Amaryllis Belladonna L. 


G. 


1 


S. Afr. 


Huphanc disticha llerh. 


C.C. Sm.1.. 


A. P. 


S. Afr. 


Crinum asiaticum L 


G. 




Tr. As. 


Crinum zeylanicum I.. 


G. 




Ind. 


Curculigo scorzoncrae folia Baker 


G. 




Tr. Am. 


Kurcraca gigantca Vent. 


G. 


Sap. 


Tr. Am. 


Galanthus nivalis L. 


G. 




Eur. 


Hncmanthus 


G. 




Afr. 


Hacmnnthus coccineus L. 


L 


Diur. 


S. Afr. 


Hippeastrum equrstre Herb. 


G. 




Mcx. 


Hippeastrum rutilum Herb. 


G. 




Brazil 


Hymcnocallis sp. 


G. 




Tr. Am. 


I.cucojum aestivum L. 


C. 




Ori. 


I.encojuin vermim I,. 


G. 




Eur. 


Lvcoris radiata Herb. 
Narcissus pocticus L 
Narcissus Pseudo- Narcissus L. 


G. 


Em. 


China. 


Mi. 


Ir. 


Eur. 


M.G.C.L. 


lr. 


Eur. 


Narcissus Tazetta L. 


Mi. 




Med. Reg. 


Pancratium Illyricum I,. 


G. 




Eur. Austr. 


Pancratium maritimum L 


G.C.L. 


Diur. 


Med. Reg. N. 
Am. 


Pancratium zeylanicum L 


G. 




Ind. 


Sprekclia formosissima Herb. 


G. 




Mex. 


Zephyranthes Atamasco Herb. 


! Cites. 




N*. A. 



ANACARDIACEAE 



Buchanania sp. 


G. 




Tr. As. Par. Is. 
lAustr. 

Cuba. 


Cotnocladia glabra Spreng. 
Corynocarpus laevigata Korst. 


G. 




! G. 


Con. 


N\ Zeal. 


Glut* Bcnghas L. 


G. 




Java. 


Holigarna caustica Roxb. 


G. 




Ind. 


Holigarna longifoli? Roxb. 


G. 




Ind. 


Lithraca venenosa Miers. 


G. 




S. Am. 


Mangifera indica L 


G. 




Malay, Ind. 


Oncocarpus vitiensis A. 


G. 




Fiji Is. 


Pistacia Khinjuk Stocks 


G. 


Ir. 


Egyp. Pers. 
Him. 


Pscudosmodingium pcrniciosum Engl. 


G. 


Ir. 


Mcx. 


Rhus Cotinus L. 


C. 




Eur. China. 
Med. Reg. 


•Rhus glabra L. 


L 


Astr. 


N. A. 



# Jutt a* this part «f the work is gms| to pre** I have received two important papers 
on Rhus by L. K. Warren in which the statement is made that the poisonous substance 
of Rhus is a powerful cscharotic, one milligram producing very severe blistering when 
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NAME OP PLANT 


Authority 


| Properties 


Locality 


Rhus Metopium I. 

Rhus Toxicodendron L. 

Rhus venenata DC 
Rhus vernicifera DC. 
Sclerocarya Caffra Sond. 
Scmecarpus Anacardium L. 
Semecarpus hetcrophylla Bl. 
Spondiaa mangifera Willd. 


L 

G. L. 
G. 

G. L 
G. 

G. L. 
G. 
G. 


Emeto-Cath 

Ir. 

Ir. 

Ir. 

ir. 

Ir. 

ir. 

Ir. 


N. A. W. I. 
N. Am. 

N. Am. 

Thib. Jap. 

S. Afr. Austr. 
As. Tr. Austr. 
Java. 

Trop. As. 


ANONACEAE 






Anonn amara Raeusch. 

Anona Chcrimolia Mill. 

Anona muricaia I,. 

Anona palustris L. 

Anona reticulata I. 

Anona apineiccns Mart. 

Anona squamosa L. 

Asimina trilohn Dun. 

Goniothalamus inacrophyllus Hook. 
Guattcria veneficiorum Mart, 
l'opowia pisocarpa Bndl. 

Xylopia odoratissima Welw. 
Xylopia polycarpa Oliv. 

Xylopia saiicifolia IIBK. 


G. 

G. 

G. L 
G. L. 
G. L. 
G. 

C. L. 
C. L. 
G. 
G. 
G. 
G. 
L 


9 


Guiana 
Tr. Am. 

Tr. Am. 

Tr. Am. & Afi 
Tr. Am. 
Brazil. 

Ind. 

N. Am, 

Malacca. 

Brazil. 

Java. 

Tr. Afr. 

Tr. Afr. 

Tr. S. Am. 


APOCYNACEAE 






Acokanthera Lamarkii G. Don. 


C 




S. Afr. 


Acokanthcra venenata G Don. 


G. 




S. Afr. 


Adenium Boehmianum Schinz. 


G. 




Afr. 


Adcniuin obcium Room ft Schult. 


G. 




Afr. Arab. 


Adenium somalcnsc Oliv. 


G. 


\. P. 


Afr. 


Aganotma calycina A. DC. 


G. 


F. P. 


Ind. 


Allamanda cathartics L. 


G. 


Em. 


Tr. Am. 


Alstonia constrict* F. Muell. 


U 


1 Bitter 


Trop. Old 


Alstonia Scholaris R. Br. 






World 


Alstonia venenata R. Br. 






Ind. 


Alyxia bux' folia R. Br. 


G. 




Austr. 



placed on the arm ine fifteen minute*. When in contact with the air It produces the 
characteristic non toxic varnish. The resinous product* from the latex of the Rhua give 
black compound* with the alkali hydroxide*. The irritating properties he thinks will he 
found to he connected with the presence or the relation* of these hydroxyl groups. 

This writer found that the milk *ap of Rhus rerwix it analogous in almost every 
particular to the Japanese lac. Warren agrees with nearly everyone else that the bacterial 
infection theory has very little to support it. Nor is there much to support the recently 
elaborated theory of immunity. He shows bow a popular impression in regard to supposed 
immunity has become widespread even among scientist*. It has not, however, been demon* 
strated. In the same way. contrary to the early publiihrd records, Rhus Miehauxii lias 
been shown hv Warren and Trelrase not to be poisonous. As to treatment*, Warren, after 
an extensive investigation of the subject, states that the great majority are empirical. 
"There is no specific for this troublesome complaint. Remedies which have alleviated 
the symptoms in one case have proved utterly valueless or worse in other*." The follow- 
ing specie* arc listed by Warren as poisonous: 

Rhus venenaia I>. C. (R. vernix L.): Rhus rod icons L*; Rhus Toxicodendron L.: 
Rhus div&rjitoba Torr. & Cray: Rhus RydScrgu Snail; Rhus Mfiopium L; Rhus tori 
Jana Mearns: Rhus littoralis Meams; Rhus vemkiftr* FHT: Rhus succedanea L.: Rhus 
svlvesiris Sich. k Zucc.; Rhus IVallichh Hook, fils; Rhus CrifFthii Hook, fils; Rhus striate 
R. & Pav.; Rhus terKiciosa II. R. k K Rhus chine usis Mill.: Rhuj iaicnica L.; Rhus 
caustic* Hook. & Am.; Rhus lucid* L. 
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NAJiK OH PLANT 


: Authority 


Properties 


Locality 


Alyxia daphnoides A. Cunn. 
Amsonia Tabernaemontana Walt. 
Apocynum androsaemifolium L. 


G. 

Ches. G.C. 
Rushy L. 
Ches. G.C. 


Card. 


Norfolk Is. 
\*. Am. 

N. Am. 


Apocynum cannabinum L. 


F. P. Card.| 


N’. Am. 


Apocynum venetum L. 

Aspidosperma quebracho-bianco Schlecht. 


Rushy L. 

G. 

L 




Med. Reg. Ori- 
ent N. As, Ind. 



Aspidosperma sessili folium Fries. 
Cameraria latifolia I. 

Carissa ovata R. Br 
Carina Xylopicron Thou. 

Cerliera Odoflam Gacrtn. 

Cerbera Tanghin I look. 

"chitcg alexicaca Mart. & Stadclm. 
bites maculata A. DC. 
chitcs venenosa Mart. 

Ilertonia Rhcedi Wight, 
eliioinermum vellnaii Alleni 
Haplopnyton cimicidum A, DC. 
Malouctin nitida Spruce 
Melodinua monogynua Roxb. 

Mcriuni odorum Soland. 

Herium Oleander L 

hrosia Moorei F. von Mncll. 
umicra rubra L. 
taia cantonenaia Hook & Am. 
atonia toxifera 
auwolfia aernentina Bcnth. 
Rauwolfia trifoliate Gaertn. 
Rauwolfia verticillata Baill. 
Strobilanthes calloaua Nres. 
Strophanthua Etninii Aach. 
Strophanthua hiapidua DC. 

” rophanthua Kombe Oliver 
rophanthus Pierrci Heim, 
abernaemontana Borlionica Lam. 
bernaemontana citrifolia I. 
aberaemontana coronaria Willd. 
abernemontana malaccenais Hook, 
aberaemontana Mauritiana Poir. 
bernanthe Iboga Baill. 
ctia Ahouai A. DC. 



I 



G. R 

G. 

G. 

G. 

1 G. C. R. 
C. L. 

L. 

G C. 
G. L. 

G. 

G L. 
G. 

G L. 
G. R. 

G. 

G. C. Mi. 
Che*. L 
G. 

C. L. 

G. 

G. 

G. 

G. 

G. 

K. 

L 

G. L 

L 

G. 

G. 

G. 

G. 

G. 

G. 

G. 

G. R. 



| R 



P. 



F. P. 

Cath. 

A. P. 

Bitter 

Ins. 

A. P. 
F. P. 

Car. 

Car. 



F. P. 

F. P. 

!A. P. 
*F. P. 
F. P. 



F. P. 
F. P. 



S. Am. 

S. Am. 

Ind. 

Auatr. 

Maacar Is. 

Ind. Malay. 

Bra*. 

iSt. Doming, Is. 
I Brazil. 

' Ind. 

Brat. 

Mex. 

1 Braz. 

Hint. Malaya. 
China. 

Per Jap. Inti. 
Med. Reg. Ori. 

Austr. 

Trop. Am. 

Ind. Java China 



Ind. Java. 
Java. 

Ind. 

Cent. Afr. 
A. P.'S. Afr. 

Trop. Afr. 
W. Afr. 

Ind. Mex. 

' In«i. 

! Malacca. 

M a scar. Is. 
Trop. Afr. 
Brazil. 



'hevetia ncreifolia Juss. 


G. C. R. 1 . 


F. P. 


|Tr. Am. 


rechites suberecta Muell. 


G. L 


Sed. 


St. Doming. Is. 


nca major L. 


G. L. 


Abort. 


Med. Reg. 


nca minor L. 


L 


Astr. 


Eur. 


nca pusilla Murr. 


G. 




Unci. 



AQUIFOLIACEAE 



ex Cassine Walt. 


Sm. L. 


Em. Cath. 


N. Am. 


ex glahra A. Gray 


L 


Astr. 


N. A. 


ex verticillata A. Grav 


L. 


Astr. 


N. A. 
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ARACEAE 



NAMK OF PLANT 


Authority 


Properties 


Locality 


Alocasia indica Schott. 


G. 




Ind. Malay. 


Alocasia montana Schott. 


G. 




Ind. Malay. 


Atnorphophallus viridis Bl. 


G. 






Anthurium Ferrierense 




fr. 




Arisacma curvatum Kunth. 


G. 


Ir. 


Him. Keg. 


Arisaema tortuosum Schott. 


G. 


Ir. 


Him. Reg. 


Arisacma triphyllum Schott. 


Rusby 


Em. 


N. A. 


Arisaema vulgarc Targ. 


G. 


Fr. 


Med. Keg. 


Arum Dioscoridis Sibth. 


G. 




Greece As. Min 


Arum Dracontium Schott. 


L. 


Acr. 


N. A. 


Arum italicum Mill. 


G. C. Mi. 


Sap. 


Eur. 


Arum maculatum I,. 


G. Mi. 


Ir 


Eur. 


Arum triphyllum Schott. 


L. 


Acr. 


N. A. 


Caladium hicolor Vent. 


G. 


Ins. 


Am. Austr. 


Calla palustris L. 


G C. L 


Acr. 


Eur. As. N.Am. 


Colocasia antiquorum Schott. 


G L. 


Acr. 


Tr. As. 


Colocasia giganten Hook f. 


G. 


Acr. 




Colocasia virosa Kunth 


G 


Acr. 


Ind. 


•Cryptocoryne spiralis Fisch. 


G. 


Em. 


Ind. 


Cyrtospcrina Merkusii Seht*t. 


G. 




Sumatra. 


Dracontium asperum C. Koch. 


G. 




Brazil. 


Dracuuculua vulgaris Schott. 


C. 




S. Eur. 


Epiprcnmum mirabile Schott. 


G. L. 


Ant. 


Java. 


Homnloiucna aromaticn Schott. 


G. 




Malay. Ind. 


La hi a aculcata sp. Lour. 


G. 


Hyd. 


Tr. As. 


Monstcra pertusa Schott. 


G. 


Ir. 


Tr. Am. 


Philodendron bipinnatifidum Schott. 


G. 




Brazil. 


Philodendron hcdcraceum Schott. 


G. 


P. 


S. Am, 


Philodendron I mbe Schott. 


G. 


Km 


Argentine. 


Philodendron Simsii Sweet. 


Sm. 


Ir. 


Guiana. 


Pincllia tuberifera Ten. 


C. L. 


Ir. 


Japan. 


Scindapsus officinalis Schott. 


G. 


Ant. 


Burma. 


Spathiphyllum candicans Pocpp. 


G. 




Trop. Ant. 


Symplocarpus foetid us Nutt. 


Sm. 


Ur. 


E. NT. Am. 



ARALIACEAE 



Aralia sp. 


G. 


Sap. 


N. Am. Asia 


Aralia hispida Vent. 
Aralia nudicaulis L. 


L. 


Dur. 


N. E. U. S. 


L. 


Dur. 


N. E. U. S. 


Aralia raccmosa L. 


G. L 


Km 


N. A. 


Aralia spinosa I- 
Hedcra Helix L. 


L 


I Mur. 


N. Am. 


G. C. L. 


Em. Nar 


Eur. Afr. As. 


Heptaplcurum emarginatum Seem. 


G. 




Zeylan. 


Hcptapleurum scandens Seem. 


G. 




Malay. 


Heptaplcurum venulosum Seem. 


G. 




Austr. 


Panax sp. 


G. 


Sap. 


N. Am. As. 


Polyscias «p. 


G. 


Sap. 


Austr. N. Zeal. 
Afr. Madagas. 
Malay. Pac. U. 


Polyscias nodosa Seem. 


G. 


?. P. 


Malay. 


Trevesia sp. 


G. 


Sap. 


Java. Sumatra. 



ARISTOLOCHIACEAE 



Aristolochia anguicida Jacq. 


G. 


Diaph. 


S. Am. 


Aristolochia antihystcrica Mart. 


G. 


Em. 


Brazil. 


Aristolochia argentina Griseb. 


G. 


Em. 


Argent. Reg. 
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NAME OF PLANT 


Authority 


Properties 


Locality 


Aristolochia brasiliensis Mart & Zucc. 


G. 


lElll. 


Brazil. 


Aristolochia Clematitis L. 


G. C. Mi. 


Eh. 


Eur. Caucas. 


Aristolochia elegans Mast. 


G. 


Em. 


Reg. As. Minor. 
Brazil. 


Aristolochia grandiflora Arruda 


G. C. 


1 


Pernamb. 


Aristolochia indica L. 


G. 


Ind. 


Aristolochia Kacmpferi Willd. 
Aristolochia longa L. 


G. 

C. L. 




Japan. 
Med, Kerr. 


Aristolochia pallida Willd. 
Aristolochia Pistolochia L. 


G. 


F. P. Nar. 


Eur. As. Minor. 


C. L 


Med. Kec. 


Aristolochia rotunda L 


G. L 


Nar. 


Med. Reg. 


Aristolochia Serpcntaria L 


L. 


Diapli. 


E. U. S. 


Aristolochia sp. 


E. 


F. P. 


Italy. 


Alarum albivenium Regel. 


G. 


Em. 


Japan. 


Alarum arifolium Mx. 


L 


1r. 


N. A. 


Asarum cauadcnse L 


G L. 


Ir. 


N\ Am. 


Asarum caudatum L. 


L. 


!r. 


Calif. 


Asarum europacum L. 


Mi. Sm. L 


Ir. F.m.-CatJEur. 


Asarum virginicum L. 


L. 


Ir. 


N. A. 


Braguntia tonicntosa Bl. 


G. 


F. P. 


Ind. Malay. 


Thottca dependent Klotzsch. 


G. 


Ir. 


Malay. 



ASCLEPIADACEAE 



Araujia seridfrra llrot. 




Em. 


'Peru. 


Asclepiaa curasiavica L. 


G. L. 


Em. 


S, Ami 


Aiclepiai eriocarpa Benth. 


L 


Em 


|W. N. Am, 


Asclepiaa incarnata L. 


Chcs. C.L. 


Ant. 


N. A in. 


Asclepia* mexicana Cav. 


Ches 


Em. 


W. K. Am. 
N. Ain 
N. Aitr 


Asclcpias ayrinca L. 


:he» CL. 


Em. 


Asclcpias tuberosa L. 




lun. 


Calotropii gigantea R. Br. 


OLI 


Era. 


Ind. 


Calotropis procera R. Br. 


G. 


Inch 


Peru N. Afr. 


Ccropcgia bulbosa Roxh. 


G. 




Inu. 

Ind, 


Chlorocodon Whitcii Hook. 


G. 


Cou. 


. § • » 

S. Afr. 


Choristigma Stieckertianum. 


G. 


Arg. 


Cos mo stigma raccmosa Wight. 


G. 




Ind. 


Cryptostcgia grandiflora R. Br. 


G. 




Tr. Afr. Ind. 


Cynanchum acutum L. 


G. C. L. 


Cath. 


lEurOri. As. 


Cynanchum sarcostemmoides K. Schum. 


G. 


Gonolobus lacyis Mx. 


G.. 


A. P. 


IN. Am. 


Gonolobui ohliquus R. Br. 


G. 


IN. Ain 


Gyninerna latifolium Wall. 


G 




Ind. Burma. 


Gymnema sylvestre R. Br. 


G. L. 1 


Destroys 
sense of 


Ind. Tr. Afr 
Austr. 


Heniidesmus indicus R. Br. 


taste 
G. L Cou. 


Zeylan. 


Marsdenia Cundurango Nich. 


L. 


Dog Poison 


S. A. 


Marsdenia erccta R. Br. 


G. L | 
G. L. 


bladagas. 

Chinn 


Menabca venenata Baill. 


Ord. 


Metaplexis Stauntoni Schult. 


G. 


Morrcnia brachystephana Griscb. 


G 


Argentine. 


Pcriploca graeca L. 


G. L. 


Em. Wolf- 
Poi. 

Em. 


S. Eur. 


Periploca vomitoria Leschcn. 


G. 


§ 

Java. 


Sarcolobus carinatus Wall. 


G 




Ind. Burma. 


Sarcolobus narcoticus Miq. 


G. 


Nar. 


- — - ^ ” — 1 ^ w ^ ^ w 

Java. 
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Locality 


Sarcostemnia australe R. Br. 
Sarcostemnia glaucum HBK. 
Solcnostemma Argel Del. 
Stapelia sp. 

Tylophora asthir.atica VV. & A. 
Tylophora fasciculata Ham. 
Tylophora laevigata Deene. 
Vincctoxicum nigrum Moench. 
Vinceloxicum officinale Moench. 




Em. 

L 

£. i 

Or. Em. 

I)r. Em. 


Aust. 

S. Am. Vcnez. 
Kubia. 

S. Afr. 

Ind. Malay. 

Ind. 

Maurit Is. 

Eur. As. Minor. 
Eur. Cau. C. 


BALSAMINACEAE 


Impatient amphora t a Edgcw. 
Impaticns aurea Muhl. 
Impatient biflora Walt. 
Impatient Xoli-tangcre L. 






Him. 

N. A. 

N. A. 

Eur. Siberia. 



BEGONIACEAE 



Begonia gracilis HRK. ' G. lEm. - lMcx. 



BERBERIDACEAE 



lierbcris Anuifolium Pursh. 


G. C. L 




N. Am. 


Bcrberi* aristata DC. 


G. L 


K. P. 


Ind. 


Berberi* vulgaris L. 


G L 


P. P. Ir. 


Eur, Tern. As. 


Caulophylkini thalictroides Michx. 
Lcontacc Lcontopetalum L 


G L. 


Sap. 


N. Am. 


G. L 


Ant. for 


Italy Orient. 


Nandina domestic* ThunK. 


G. 


Opium 




Podophyllum Emodi Wall. 


L. 


Cath. 


Podophyllum peltatum L. 


Sm. RusbylPur. 
C. Che*. 1 


N. Am. 



BETULACEAE 



Bet ula 


lenta 


L. 


1 Wilthaus 


Astr. 


E. N. 


Am. 


Bet ula 


Inica 


Michx. 


i Witthaus 


A Mr. 


E. N. 


Am. 



BIGNONIACEAE 



Bignonia capreolata L 


G. R. L. 1 


F. P. | 


N. Am. 
> n 


Crescent ia cucurbitina L. 


G. 




Tr. Am. 

M i 


Crescentia Cujetc I,. 


G. 




l rop. Am. 


Dolichandrrna falcata Seem. 


G. 


F. P. Abort. 


Ind. 


Jacaranda procera Spr. 


R 


E. P. 


Guiana. 


Osniohydrophora nocturna 


G. 


Hyd. 


Braz. 


T anaecium crucigcrum Seem. 


G. 


1 


W. Ind. 


Tecoma ccramensis Teijsm Sc Binn. 


G. 


‘Ceram Is. 


Tccoma leucoxylon Mart. 


G. R. 


F. P. 


Guiana W, Ind. 


Tecoma obtusata I)C. 


G. 




Brazil. 


Tecoma radicans Jus*. 


G. R. 


F. P. 


N. Am. 


Tccoma spcciosa DC. 


G. 




Brazil. 


Tecoma stans Juss. 


G. 




N. Am. S. Am. 


Tecoma toxophora Mart. 


G. 




Brazil. 



BIXACEAE 



Gynocardia odorata R. Br. 




F. P. 


Ind. 


Hydnocarpus anthelminticum Pierce. 




Ant. 


Andoman Is. 

Malacca. 

— 1 - ■ 


Hydnocarpus castanea H. F. & Thoms.j 




F. P. 
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Authority 
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Locality 


Hydnocarpus hetcrophylla Bl. 
Hydnocarpus Kurzii 
I lydnocarpus piscidia 
Hyndocarpus venenata Gaertn. 
Hydnocarp>'s Wrightiana Bl. 
rangium edule Reinw. 
Taraktogenos Blumei Hassk. 
Trirhadenia zeylanica Thw. 


R. 

L. 

Sm. 

E. G. L. R. 
L. R. 

G. R E. 
G. 

G. 


F. P. Java. 

Ant. Trop. As. 

F. P. Zeylan. 

Ant. Ind. 

Hyd. F. P. Ijava. 

F. P. | Sumatra. 

I Zeylan. 


BORAGINACEAE 


Asperugo procumbent L 
Borago officinalis L. 
Pourreria Havanentis Miers. 
Cynoglossum officinale I,. 
Erbium vulgare 1.. 
Heliotropium europaeum L. 


1 Sm. 
Whi C. 
G. 

G. L. 
G. 

G. 


IN. As. Eur. 

Ir. |Eur. Afr. As. 

ICi-ba. 

Ir. |Eur. Orient, 

lr. 'Eur. N’. Am. 

IF.ur. Afr. Ori. 
Anstr. N. Am. 

lint. 


BROMELIACEAE 


Ananas natives Schult. 
Bromelia Pingnin L. 
Karatas Plumieri Kinorr. 


U1 




Tr. Am. 
Tr. Am. 
Panama. 


BURMANNIACEAE 


Dipodium punctatum R. Br. | G. M. 1 lAust. 


BURSERACEAE 


( anarium sp. 

Canarium commune Linn. 


G. r. P. . 

L. Cath. 


Ausf.. Pac. Is. 
Philipp. 
Molucca Is. 


BUXACEAE 


Buxus balcarica lam. 
Buxus semprrvircns L. 


G. ICath. 
Ches. G.C.'lr. 

L | 


Balearic Is. 
Eur. Ori. Tom. 
As. 



CACTACEAE 



Anhalo 



nium Lewinii Henn. 



Cereus Ronplandii Parm. 
Cereus flagelliformis Mill. 
Ccrcus grandiflorus Mill. 

Kerens McDonaldH Hook, 
chinocactus sp. 
chinocactus Williamsii Lem. 
lammillaria sp. 

(hipsalis sp. 



G. L. lOr.l. Inch. 


Mex. 




Nar. 


1 


L. 


Card. Sed. 


Brazil. 


G. 


Ant. 


S. Am. 


G. L. 


Ir. Card. 


W. Ind. 




Sed. 




L. 


Card. 


Honduras. 


G. 


Ir. 


N. Am. 


G. L. 


Nar. 


Mex. Tex. 


! a 


IVY. ,N. Am. 


G. 




S. Am. Trop. 


I 


|Am. 



CALYCANTHACEAE 

Calycanthus glaucus Willd. |G. L. Ches. Sheep Poi. N. Am. 
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CAMPANULACEAE (Including LOBELIACEAE) 



NAME OF PLANT 


Authority 


j Properties 


Locality 


Isotmna axillaris Lind!. 


G. M. 




Austr. 


Isotoma Brownii G. Don. 


M. 




Austr. 


Isotoma longiflora Presl. 


G M. 




W. lnd. 


Lobelia cardinalis L. 


C. Mi. L. 

Rusby 

(X Mi. 


Ant. 


E. N. Am. 


Lobelia fulgens Willd. 


Ac. 


Eur. 


Lobelia inllala L. 


Sm. Ches. 
L. Rusby. 


Dep. Em. 


N. Am. 


Lobelia Kalmii L. 


Ches. 




N. A. 


Lobelia nicotianaefolia Heyne. 


G 


Ac. 


Ind. 


Lobelia pratioides Renth. 


G. M. 


Acr. 


Austr. 


Lobelia rhynchopetalum Hemsl. 


G 




Tr. Afr. 


Lobelia siphilitica L. 


Rusby. L. 
Ches. 


Acr. 


E. N. A. 

fperu. 


Lobelia apicata Ruiz. & Pav. 
Lobelia Tupa L. 


Ches. 






G. R 


F. P. 


Chili. Peru. 


Lobelia urens Willd. 


G. C. 


Acr. 


Eur. 


Pratia erecta Garni'. 


G. M. 




1 Austr. 


Siphocampylu* giganteua Don. 


G. 




1 Equad. 


CANELLACEAE 

Canella alba Murr. I G. L. 


|Sap. F. P. 


W. Ind. 



CAPPARIDACEAE 



Honda urens VVelw. 

Cadaba indica Lam. 
Capparia Cynophallopbora L 
Cappnris fcrruginca L. 
Capparia globifera Del. 
Capparia odoratiaaima Jacq. 
Cleonie Chclidonii Lf. 
Cleome frutescena Aubl. 
Cleome giganica L 
Clcomc graveolent Raf. 
Cleonie paoralcaefolia DC. 
Clcomc rosea 
Cleome spinosa Jacq. 
Maerua angolensis DC. 
Moriaonia amcricana L. 



m 



G. Sm. L Ant. Diur. ,S. Ain. 
L. Ant. Dim. jW. 1ml. 
G. Tr. Afr. 



F. P. 



CAPRIFOLIACEAE 




Abelia uniflora R. Br. 

Dicrvilla japonica DC. 

Diervilla trifida Moench. 

Loniccra chrysantha Turcz. 

Lonicera involucrata Banks 
Lo nicer a japonica Thunb. 

Lonicera Standishii Hook. 

Lonicera catarica L. 

lonicera tomentclla Hook f. & Thoms. 

Lonicera Xylosteum L. 

Sambucus canadensis L. 

Sambucus Ebulus L. 



japan. 

N. Am. 

Sil»eria. 

N. Am. Ry.Mts. 
Him. Reg. 
China. 

Siberia. 

Him. Reg. 

I Eur. N. As. 

E. N. Am. 

|E. Eur. Him. 



Sambucus mcxicana Presl 
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NAME OP PLANT 


Authority 


Properties 


Locality 


Sambucus nigra L. 


G.C. Rusby 


Pur. 


Eur. K. As. 


Sambucus raeemosa L. 
Symphoricarpos mollis Nutt. 


G. C. 
G. 


Sap. 


X. Tern. Reg. 
W. N. Am. 


Symphoricarpos racemosus Michx. 
Triosteum inajus Michx. 
Triosteum pcrfoliatum L. 
Viburnum Lantaua L. 


G. 


Ir. 


N. Am. 


G.Rusby L. 


Cath. 


E. N. Am. 
K. Am. 


G. L 


Astr. 


Eur. Cauc. Reg. 


Viburnum inacrophyllum Thunb. 


G. 


Sap. 


Japan. 


Viburnum Opulus I» 


G. L. 


Sed. 


Eur. As. N.Am. 



CARYOPHYLLACEAE 



Acaiuhophyllum C. A. Mey. sp. 


G. 




' 


Agrostrmnia Githago L. 


G. C. Sm. ISap. Ir. 


Eur. As Int. N. 




Chcs. 




& S. Am. Austr. 


Arenaria serpy Hi folia L. 




| Abort. 


Eur. 


Dianthus chinensis I,. 


G. 


Sap. 


Eur. Tem. As. 


Gypsophila Struthium L 
Hermann glabra L. 


G. L. 
G. 


ISap. 

Sap. 


Spain. 

Eur. N. As. 


Lychnis chalcedonica L. 


G 


Sap. 


Japan. 

Eur. N. As. 


Lychnis dioica L. 


G. 


Sap. 


Lychnis Flos-cucnli L 


G. 


Sap. 

Sap 


Eur. N. Ah. 


Lychnis indlca Benth. 


G 


Him. Reg. 


Polycarpaca sp. 


G. 


Sap. 


Austr. Pac. Is. 
Trop. 


Saponarja officinalis I.. 


G. C. L. 


Ir. Sap. 


Eur. W. As. 


Sn|K>naria Vaccnria L 


G. 


Sap- 


Eur. As. Min. 
Sibcr. 


Silcnc antirrhina L. 


Chcs. 




K. N. Am. 


Silcnc Cucubalis VVibel. 


G. 




Eur. N. Afr. 
Him. Keg. 


Silcnc Griffithii Boiss. 


G. 




Him. Keg. 


Silcnc macrosolen Stcud. 


G. 




Abyss. 


Silcnc virginica L. 


G. 


Ant 


N. Am. 


Silcnc viscosa Per*. 


G. 




Eur. N. Am. 


Stcllaria crassi folia Ehrli 


G 




N. & A ret. Reg 



CELASTRACEAE 



Catha cdulis Forsk. 


G. 


'Stint. 


Troo, Afr. 


Celastru* scandens L 


n 

r 

r 


Em. 


PS 


Elacodcndron orientate Jacq. 


G. 




Madag, Is. 
Maurit. 


Euonymus atropurpurcus Jacq. 


G. L. 


Em. 




Euonymus Kuropacus L. 


G. C. 


Em. Pur. 


Eur. As. Min. 


Euonymus latifolius Mill. 




Em. 


Eur. As. Minor. 


Kurrimia zcylanica Arn. 


G. 


Hvd. 


Zcvl. 


Lcphopctalum pallidum Laws 


G. 


Malacca. 



CHENOPODIACEAE 



Atriplex 


ilalimus L. 


6 


Sap. 


N. & S. Afr. 


Atriplcx 


liortensis L. 


G. L. 


Sap. Em. 


Cosmop. Cult. 


Atriplex 


laciniata I,. 


G 


Sap. 


Eur. N. Am. 


Atriplcx 


Nuttallii S. Wat. 


G. 


Sap. 


W. N. Am. 


Atriplex 


rosea L. 


G. 


Sap. 


Eur. N. Am. N. 
Afr. As. Minor. 


Atriplex 


tatarica L. 


G. 


Sap. 


’Cent. As. 


Atriplex 


vesicaria Hew. 


G. 


Sap. 


Austr. 


ChonoDodium ambrosioides L. 


G.Rusby L. 


Ant. 


|Tcmp. & Trop. 
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lvocaliiy 


Chenopodium amhclminticum L. 


1 S-.U 


Am. 


Reg. N. Am. 
Temp. & Trop. 


Chenopodium Bonus- Hcnricus L 


L. 


Ant. 


Reg. N. Am. 
Eu. N. Am. 


Chenopodium Botrys L. 


G. L 


Ant. 


N. Reg. N.Am. 


Chenopodium californicum S. Wat. 


G. 


Sap. 


Eur. 

Cal. 


Chenopodium hybridum L. 


G. 


N. Temp. Reg. 


Chenopodium mexicanum Moq. 


G. 


Sap. 


N. Am. Eur. 
Mex. 


Chenopodium polvspcrmum L. 


R. 


F. P. 


Eur. K. As. 


Chenopodium rubrum L 
Chenopodium Vulvaria L. 


G. 


1 


luir, N. As. 


Sm. L 


Ant. 


Eur. N. Am. 


Eurotia ceratoides C. A. Mey. 


G. 


Sap. 


Cal. Eu. N. As. 


Halocnemum fruticosunt D. Pietr. 


G. 


Ant. 


W. N. Am. 

S. Eur. N.Afr. 


Kochia arenaria Roth. 


G. 


Sap. 


S. Eur. W. As. 


Kochia scoparia Schrad. 


G. 


Sap. 


Eur. W. As. 


Kochia trichophylla Hort. 
.Sal sola Kali L. 


G. 


Sap. 


N. Am. 


G. 


Ant. 


N. Eur. As. N. 


Snlsola Kali var ten ui folia G. F.W. Mey 




Ir. 


Am. 

Eu. As. N. Am. 


Salsola tamariici folia Cav. 


G. 


Ant. 


Eur. I 


Sorcobatu* Maximilianii Ners. 


Ches. 


T vmp. 


Ry. Mu. VV. 




1 


1 ! 


N. Am. 



CISTACEAE 

COMBRETACEAE 



Comhretum bractcoaum, Brandis 


G. 


S. P . 




Combretum crythrophyllum Sond. 


G. 


S. Afr. 


Comhretum pnaneropctalum Bak. 


G. 




S. Afr. 


Combretum racemosum Beauv. 


G. 




Trop. Afr. 


Comhretum trifoliatum Vent. 


C. 


Ant. 


Hah. 


Guitavia august a I. 


G. R. 


F. P. 


N. Granat. 


Gustavm brasiliana PC. 


G. R. 


F. P. 


Brazil 


Quisqualis indica L 
Terminalia Bellerica Roxb. 


G. 


Ver. 


Tr. As. 


G. L. 


F. P. 


Ind. Malay 


Terminalia Chebula Ret/. 


L 


Aatr. 


Tr. As. 


Terminalia tomentosa Wight. 


G. 




Ind. 



COMMELINACEAE 



Athyrocarpus persicariacfolium llctnsL 


i G - 




Panama 


Commelina deficient Herb. 


G. 


Sap. 


Braz. 


Commclina nudi flora L. 


G. 




Tr. Reg. 


Commelina tuberosa L 


G. L 




Mex. 


Tradcscatitia crassifolia Cav. 


P. 




S. Am. 


Tradescantia elongata G. F. W. Mey. 


G. 




S. Am. 


COMPOSITAE 


Achillea Ptarinica L. 


C. L. lAcr. 


N. Temp. Reg 


Anacyclus officinarum Havre. 


G. L. 


Hyd. 


S. Eur. 


Anacyclus pedunculatus Pers 


G. 


Ir. 


Barbar. 


Anacyclus Pyrethrum DC. 


Sm. L. 


Ir. 


N. Afr. Orient. 


Anthemis aetnensis Schouw. 


G. 


Hvd. 


Mt. Aetna 


Anthemis altissima L. 


G. 


1 lyd. 


Eur. Orient. 
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Anthemis arvcnsis L. 

Anthemis austriaca Jacq. 

Anthemis Blancheana Boiss. 

Anthcmis chia L 
Anthemis Cota L. 

Anthemis Cotula L. 

Anthemis elbuensis 
Anthemis montana L. 

Anthemis nobilis L. 

Arnica alnina Olin and Ladau. 

Arnica Chamissonis Less. 

Arnica montana L 

Arnica nudicaulis Ell. 

Artemisia Ahrotnnum 
Artemisia Absintliium L 

Artemisia arenaria DC. 

Artemisia maritima L. 

Artemisia mexicana VVilld. 

Artemisia pontica L. 

Artemisia trifida Nutt. 

Artemisia vulgaris. 

Athanasia amara I. 

Atractylis gummifera I* 

Baccharil cor«li folia DC. 

Car<lopatium corvmbosum I’ers. 

Carlina acaulis I.. 

Centaurea Calcitrapa L 

Ccntipcda orbicularis Lour. 

Chrysanthemum Balsamita L. 
Chrysanthemum cinerariae folium Vis, 
Chrysanthemum Parthenium Bernh. 
Chrysanthemum pinuatilidum L. 
Chrysocoma Coma — aurca I.. 
Clibadium Barbasco DC. 

Clibadiunt surinamense L. 

Cosmos sulphureus Cav. 

Crcpis lacera Ten. 

Cynara Cardunculus L. 

Dimorphotheca Kcklonis DC. 
Dimorphotheca pluvialis Mocnch. 
Doronicum pardalianches L. 

Dysodia papposa Hitch. 

Echinops Ritro L. 

Elephantopus tomentosus L 
Elytropappus glandolusus Less. 
Eupatorium amarissimtim 
Eupatorium caitnabinum I,. 

Eurybia moschata 
Flavcria Contrayerba Pers. 

Gnephosis eriocarpa Rcnth. 

Grindclia robusta Nutt. 

Grindelia Tourneiortii L 
Haplocarplia lyrata Hav. 



Authority 


Properties 


Locality 


G. 


Hyd. 


Eur. Orient. 


G. 


II yd. 


Eur. Orient. 


G. 


1 Iyd. 


Syria 


G. 


Hyd. 


Greece, As. Min, 


G. 


Hyd. 


S. Eur. 


G. L. 


Ir. 


Eur. N. Afr. 
Orient. 


G. 


Hyd. 




G. 


Hyd. 


Eur. Orient. 


L. 


Naus. Stim. 


Eu. As. 


L. 


Nar. 


Eur. N. A. 


L 


Nar. 


Unalaschk. 


G. Sm. L. 


Par. Ir. 
|\ar. 


Eur. N. A. 


L. 


|Nar. 


N. A. 


G L 


I neb. 


Eur. Temp. A. 



G. C. L | Inch. Nar. 



Rushy 


Ant. 


Eur. 


Sm. 


Eneb. 

Ind*. Ant. 


Cau. Reg. 


L G. 


Eur. Cauc. Sib 


G. 


Ant. 


Mcx. 


L. 


Ant. 


Eur. Cau. Reg 


I. 


Diaph. 


W. N. A. 


L. 


Antisp. 


Tent. Reg, 


G. 


Ant. 


G. C. L 




Med Kcr. 


G. L 


Poi. Aik. 


Brazil 


G. 




As. Min. Med. 


G. L. 


Diur. 


Reg. 

Eur. 


L 


!r. 


N. Af. Eur. 


G. | 


Ant 


Temp. As. 
lAs. Austr. 


G. L. 


Ant. 


iPac. Is. 
W. As 


G. L 


Ins. 


Dalmatia 


G. C. L. 


Ins. Ant. 


Eur. 


G 


Cum. 


Madera Is. 


G. 




S. Air. 


R. & 


V. P. 




G. R E 


F. P. 


IS. Am. 


G. 




Mex. 


G. 




Italy 


G. 


Diur. 


iMed. Reg. 


G. 


Hyd. Sap. 


'S. Afr. 


G. 


S. Afr. 




Ir. 


|Eur. As. 




Ir. 


»N. Am. 


G. 




N. Am. 


G. L. 


IHm. 


IN. Am. 


G. 




S. Afr. 


G. 


Ins. 




G. L 


Diur. 


'Eur. N. As. 


G. 

G. 


Ant. 


1 

ITrop. Am. 


G. 




| Austr. 


G. L. 1 Antispas*. 


Cal. 


G. 


[Em. 




0 


1 


'S. Afr. 
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Hclenium autumnale L. 

Helenium tenuifolium Nutt. 
Helianthus tuberosua L 
Hclichrysum apiculatum D. Don 
Hieracium viroaum Pall. 
Ichthyothere Cnnabi Marl. 

Inula Royleana DC. 

Lactuca Scariola L. 

Lactuca laraxaci folia Sebum. 
Lactuca latarica C. A. Mey. 

Lactuca virosa L 
Liunaea pinnatilida Cass. 

Montanoa Horibunria C. Koch. 
Montanoa tomentosa Ccrv. 

Mutisia viciaefolia Cav. 

Oldcnburgia Arbuscula IK". 

Olearia macrodonta Bak. 

Olcaria moschata Hook. 

Onopordon Acanthium L. 

Othonopsis intermedia Boiss. 
Parlhenium Hysterophorus L. 
Parthenium integri folium L. 
Pentziu virgata Less. 

Pcrczia oxylepis Sch. 

Pctnsite* officinalis Moench. 

Picria hieracioides L. 

Prcnamhes ahissima L 
Pterigeron adscendens Benlh. 
Pterocaulon pycnostachvum Ell. 
Pulicaria dyunterica Caerln. 
Senecio gaudalentis. 

Senecio Grayanus Heims!.. 

Senecio Jacobaea L 
Senecio toluccanus DC. 

Senecio vulgaris L. 

Senecio vulneraria DC. 

Silybum Marianum Gaerin. 

Sojidago Virgaurea L. 

Spilanthea Acniella Murr. 

Spilanthes oleracea L 
Tanacctum uinbelliferum Boiss. 
Tanacetum vulgare I. 

Vernonia anthclmintica Willd. 
Vernonia nigritiana Oliv. and Ilicrn. 
Xanthisma texanum DC. 

Xanthium canadcnsc Mill. 

Xanthium 
Xanthium 







Locality 


Chcs. G. L.llr. N’ar. 


N. Am. 


Cbes. G.LlIr. Nar. 


N.Am. S.States 


1 £ 




K. Am. 


G. 


Ant. 


Austr. 


G. 




N. As. Eur. 


E. G. R. i 


F. P. 


Brazil 


G. 




1 Him. Keg. 


jG.C Mi.L 


Mar. 


E. Eur. 


Nar. 


Tr. Afr. 


G. 




W. As. In. 


G. Mi. L 1 


Nar. 


Eur. N. As. 


G. 




As. Trop. Afr. 


G. 




Mcx. 


G. 




Mex. 


| G L 


Sap. Seil. 


Chili 




Sap 


vS. Afr. 


G. 


Sap. 


N. Zeal. 


G. 




N. Zeal. 


G. 




Eur. N. Afr. 
Orient. 


G. 




Persia 


L. 




N. A. Aus. 


G. 


Diur. 


N. A. 


G. 




S. Afr. 


G. 




Mcx. 


G. 




Eur. N. As. 


L 

1 „ . 


Bitter 


Eur. Tcm. As. 
Aus. N. Zca. 


G L. 


Bitter 


N. A. 


G. M. 




Aus. 


G. 


Xar. 


N. A. 


L. 


Ini. 


Eur. 


Ches. 




Mex, 


G 


Abort. 


Mcx. 


G. L Ches 


Anodyne 


Eur. N. As. N. 


G. 




Mex. 


G. L. 


A sir. 


Eur. 


G. 




Mex. 


L. 


Exp. 


Eur. 


G. L. 


Diur. 


N. Tcm. Reg. 


G L 


Pong. 


Cosm. Trop. & 
Sub-trop. 


L. 


Pong. 


S. A. 


G. 


Abort. 


Afghan. 


G.Rusby L. Abort. 


Eur. N. As. 


G. L. 


Ant. 


Him. Reg. 


g. 




Tr. Afr. 




Sap. 


Texas 


G. Ches. | 


Mcch. 


N. Am. 
Cosm. 


G. Ches. 




G. Ches. | 




Cos. 



spinosum L. 
Strumarium L. 



CONIFERAE 



Ccphalotaxus drupacca Sieb and Zucc. 


G. 




Jap. 


Ginkgo biloba L. 


G. 


Act. 


Jap. 


Junipcrus Sabina L. 


C.G. MIL 


Abort. 


Eur. N. As 


Juniperus oxycedrus L. 


Sm. 


Abort 


S. Eur. Cauc. 
Reg. 
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NAME OP PUNT 






Locality 


Junipcrus virginiana L. 
Picea excelsa 


C. L. G. Mi. 


Abort. 


E. N. A. 


White 


Ir. 

1 


Eur. Cult. 
N. Am. 


Pinus Laricio Poir. 


Sm. 


Inch. iS. Eur. 


Pinus sylvcstris L. 


Sire 


Ineb. 


Eur. N. As. 


Sequoia sempervirens F.ndl. 


G. 




Cal. 


Taxus baecata L. 


ML R L 


F. P. 


Eur. 


Taxus brevi folia Nutt. 




Astr. 


W. N. A. 


Taxus canadensis Marsh. 


Ches.Wh.L- 


Astr. 


E. N. Am. 


Thuja occidentals L 


a l. 


Abort 


N. A. 


Torreya nucifera Sieb. and Zucc. 


G. 




Jap. 


Tsuga cannadensis 


Wh. L 


Astr. 


IN. N. Am. 



CONNARACEAE 





G. 






Cnestis corniculata Lam. 


G. 




Trop. Afr. 


Cnestis glabra Lam. 


G. 




Mas. Is. 


Cnestis polyphylla Lam. 
Cnestis glabara Lain. 


G. 




Mad. Maurit. 


G. 


Trop. Afr. 


Connarus africanua 


G. 


ITrop. Afr. 


Rourea glabra HBK. 


1 o. 


|Con. 


IVener. 



CONVOLVULACEAE 



Convolvulus Scammonia L. 


C. Sm. L. ; 


Cath. 


As. Minor 


Convolvulus scpium L 


C. 




Eur. N. A. 


Convolvulus venenatus West. 


G. 




St. Croix Is. 


Cuscuta americana L 


G. 




N. A. 


Cuscma australis K. Br. 


C. 


A. P. 


Aus. 


Cuscuta Dorvcnium L. 
Cuscuta cpithymunt Murr. 


G. 






Sm. 


Cath. 


Ettr. N. As. 






N. Am. 


Cuscuta curopaea L. 


Sm. 


Cath. 


Eur. Orient. 






N. Am. 


Ipomoea cmetica Choisy. 


G. 


Em. 


Mex. 


Ipotnoea Jalapa Coxc. 

Ipomoca pandurata <». F. W. Meyer. 
Ipotnoea Purga Hayne. 


C. 

Rusby 


Em. 

Pur. 


Mex. 

S. E. U. S. 


Sm. 


Pur. 


Mex. 


Ipoir.oea sinuata Orteg. 


G. 


Em. 


Am. Calid. 


Ipomoea tuberosa L. 


G. 




Trop. Reg. 



CORIA 


CEAE 


Coriaria myrti folia L 


G. C. L. 


Med. Keg. 


Coriaria naepalensis Wall. 


G. 


Him. China 


Coriaria rusci folia L. 


G. 


|Peru 


Coriaria sarmcnto«a Frost. 


: G. L. 


IN. Zeal. 


Coriaria thytnifolia Humb. & Bonpl. 


G. 


iPeru 



CORNACEAE 



Alangium Lamarckii Thwait. 


G. 




Cosm. Trop. 


Amyris balsamifera L. 


G. 


Ir. 


Jamaica 


Aucnba japonica Humb. 


Sm. 


Exp. 


Japan 


Cornus Amomum Mill. 


G. L 


Exp. 


E N. Am. 


Cornus circinata L. Her. 


L 


Astr. 


N. A. 


Cornus Mas. L. 


L. 


Astr. 


N. A. 


Cornus paniculata L. Her. 


Pammel 


Exp. 


E. N. Am. 


Garrya Kremontii Torr. 


G. L. 




W. N. Am. 


Marlca Vitiensis Benth. 


G. 




Austr. Pac. Ts. 
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CRASSULACEAE 



NAME OP PLANT 


Authority 


Properties 


l/ocaltty 


Cotyledon vcntricosa Burm. 


G. 




Afr. Austr. 


Kalandioe spathulata DC. 


G. 






Sedum acre L. 


G. ML L. 


Ir. 


Trop. As. 


Sempervivum montamnn L. 


G. 


Ir. 


Eur. N. As. N. 
Am. Cent. Eur. 



CRUCIFERAE 



Barbarea vulgaris R. Br. 


G. L. 


Antisc. 


Eur, remp. As. 








N. Am. 


Brassica alba Boiss. 


Sm. 


Ir. 


Eu. As. N. Am. 


Brassica arvensis L 


C. L. 


Ir. Em. 


Eu. As. N. Am. 


Brassica nigra Koch. 


C. L. 


Ir. Em. 


Eu. As. N. Am. 


Capsella Bursa-pastoris Medic. 


G. 


Sap 


Temp. Reg. 


Cardaminc a mar. a I. 


G. 




Eur. N. As. 


Cardamine pratensis L. 


G L 


Antisc. 


Temp, Reg. 


Crambe filiformis Jacq. 


G. 




Pat. Chili 


Diplotaxia erucoidea DC. 


G. L 


Ir. 


Med. Reg. As. 








Minor 


Diplotaxis tenuifolia DC. 


L 


Ir. 


Eur. 


•Eruca sativa Mill. 


Wilcox* 




Med. Reg. W. 








As. N. Am. 


Erysimum cheiranthoides L 


Sm. L. 1 


Ir. Ant. 


Eur. 


E.rysimum crepidi folium Rcichb. 


G. 




Eur. 


1 satis corniculata 


G. 






I.cpidium Dralta L. 


G. R. 


F. P. 


Eur. Orient. 


I.epidium lati folium L 


Sm. 


Ir. 


Eur. As.Orient. 


Eepidiuin oleraccum Eorst. 


O 

• 

r 


E. P. 


N. Zeal. 


I.cpidium Owaihiense Chain. & Schlccht. 


G. 


F. P. 


Hawai. Is. 


Lepjdium piscidium Eorst. 


G R. 


F. P. 


Pac. Is. 


Lepidium sativum I.. 


G. Whi. V 


Ir. 


Orient. 


Matthiola llvida DC. 


G. 




Egypt, Arab. 


Kftdicula Armoracia (L.) Robinson. 


Vntisc. 


Ir. 


Kur.As. N. Am. 


Rophanus Raphanistrum L. 


C. L. 


Ir. 


Eur. 


Kaphnnu* sativus L. 


L. 


Antisc. 


Asia 


Senebiera pinnatifida DC. 


G. 




Cosmop. 


Sisymbrium Alliaria Scop. 


C. 




Kur. Orient. 








Him. Reg. 


Sisymbrium Sophia L 


G. 




Temp. Reg. 


Sisymbrium officinale <L.) Scop. 


L. 


\ntisc. 


Eur. N. As. 


Sisymbrium toxophyilum G. A. Mey. 


G. 




N. As. 


Vesicaria gnaphaiodes Boiss. 


G. 




Persia 


CUCURBITACEAE 


Bryonia alba L 


Mi. C. L. 


Hr. 




Bryonia dioica Jacq. IGAfL C.L 


Ir. 


Eur. Med. Ree 


Cayaponia lici folia Cogn. 


G. 




Brazil 


Citrullus Colycinthis Schrad. 


G. C. 


Pur. 


Afr. Calid. 


Corallocarpus cpigacus B. 5: H. 


L 


Ant. 


IE. Ind. 


Cucumis africanus Lindl. 


G. 


Em. 


S. Afr. 


Cucutnis dipsaceus Ehrenb. 


G. 




Arab. Trop. Afr. 


Cucumis metuliferus E Mey. 


C, 




S. Afr. 


Cucumis myriocarpus Naud. 


L 


I Em 


S. Afr. 


Cucumis proplictarum L. 


L 


! P'tr, 


Arabia. 



“A case of probable poisoning of sheep by this weed was reported to Dr. Wil- 
cox from Nebraska. 
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NAME OF PLANT 


Authority 


Properties 


Locality 


Cucumis Sacleuxii Hort. 


mmjm 






Cucumis trigonus Roxb. 




Ant 


Ind. 


Cucurbita maxima Duchesne 




Sap. 




Ecballium elateriiun A. Rich. 




Pur. 


Med. Reg. 


Echinocystis tabacea Naud. • 


G. L 


Sap. 


Calif. 


Echinocystis macrocarpa Greener 




Sap. 


Calif. 


Fevillca cordifolia L. 


G. L 


Em. 


Ind. 


Lagcnaria vulgaris Ser. 


G. L. 


Sap. 


Trop. Reg. 


Luffa acutangula Roxb. 
Luff a aegyptiaca Mill. 


G. 




Trop. old world 


G. 




T rop. old world 


I.uffa purgans Mart. 


L 


Cath. 


Tr. Am. 


Mclothria scrobiculata Coen. 


G. - 


Tacn. 


Abyss. 


Momordica Balsamina L. 


L 


Em. 


Trop. Reg. 


Momordica Charanlia L. 


L. 


Ant. Em. 


Trop. Reg 


Momordica cochinchinensis Spreng 


G. 




Trop. As. 


Momordica Cymbalaria Fenzl. 


G. 




Trop. Afr. 


Sicydium monospermum Cogn. 
Tclfairia pedata Hook. 


G. 


Em 


Brazil 


G. 


Tacn. 


Trop. Afr. 


Trichosanthea Celebica Cogn. 


G. 




Celebes. 


Trichoaanthes globota Bl. 


G. 


F. P. 


Java 


Trichosanthes pubera Blum. 


G. 




Ind. Malay 


Trichosanthea trifoliata Bl. 


G 




Malay 


Trichosanthea wallichiana Cogn. 


G 




1 Tnd. 


CYCADACEAE 


Callitria sp. 

Cycna circinalis L. 


1 G. 




Austr. 


1 G. 




Molucc. Is. 


Cvcaa media R. Br. 


G. M. 




Austr. 


Macro/.amia sp. 


| G. M. 




Austr. 


Zamia media Jacq. 


G. 


- 


VV. 1. 



CYPERACEAE 



Cyperus articulatus L. 

Kyllingia monoccphala Rottb. 
Schoenua apogon Rocm. and Schult 




Ant. 


Cosmop. Trop. 
Trop. old world 
Austr. N. Zeal. 


CHAILLETIACEAE 


Chailletia cymosa Hook. 
Chailletia toxicaria Don. 
Tapura guianensis Aubl. 


oc 


F. P. 
F. P. 


S. Afr. 
Trop. Afr. 
Guian. 



DILLENIACEAE 



Davilla rugosa Poir. 

Doliocarpus Rolandri J. F. Gmelin. 
Hibbcrtia glaberrima E Muell. 
Hibbertia longifolia F. Muell. 
Tetracera aim folia Willd. 

Tetracera Assa DC. 


g . n 

G. 

G. M. 

G. 

C. R |F. P. 

E. |F. P. 

1 


Brazil 

Guiana, Brazil. 
Austr. 

Austr. 

Tr. Afr. 

Ind. Malay 





DIOSCOREACEAE 



Dioscorca sp. 


G. 






Dioscorea alata L. 


G. 




Tr. As. 


Dioscorea bulbifera L. 


G. 




Tr. As. 


Dioscorca deltoidca Wall. 


G. 




Ind. 
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Dioscorea hirsuta Mart. 

Dioscorea macroura Harm. 

Dioscorea toxicaria Bojer. 

Dioscorea triphylla Schimp. 

Tamils communis L. 

1 


G. 

G. 

G. 

G. 

G. C. L. 


lr. Diur. 

• 

_ _ _ 1 


Si ex. 

Tr. Afr. 
Abyss. 

Eur. Persia. 
Afr. 


DIPSACEAE 


Scabiosa Succisa L 

1 


Sm. L. 


Eur. Tr. N. A. 
|& S. A. 


DIPTEROCARPACEAE 


Ancistrocladu* Vahlii Arn. j G. 1 IZeylan. 

Dryobalanops camphors 1 Sm. L. |Dcl. |Zeyb" 


DROSERACEAE 


Dionaea muscipula El ns. 
Droscra binata Kahili. 

Droscra communis S. Mil. 
Droscra intermedia Hayne. 
Droscra peltata Sw. 

Droscra rotundi folia I.. 

Droscra Whittakerii Planch. 
Drosopliyllum lusitanicum Link. 


G. Sm. L. 
G. 

G. 

G. 

G. M. 

G Sm. L. 
M. 

G 




Ir. Hyd. 
Hyd. 

Hyd. | 

Ir. Hyd. 
Hyd. 


N. Am. 

Austr. N. Zeal. 

Brasil 

Kur. 

Austr. 

N. Reg. 

Austr. 

Lusitan, 

Morocco. 


EBENACEAE 


Diospyros acris Hems!. 
Diospyros amara 
Diospyros Ebencum Kocn. 
Diospyros cmhryoptcris Pcrs. 
Diospyros malacspai A. DC. 
Diospyros montana Roxb. 
Diospyros multiflora Illanco. 
Diospyros ohtusifolia Willd. 
Diospyros samoensis A. Gr. 
Diospyros tcssclaria Poir. 
Diospyros toxicaria Hicrn. 
Diospyros vireiniana L. 


G. 

G. 

G. L. R. 
L. 

G. 

G. 

G. 

L. 

G. 

G. 

G. 

G. L 


Acr. 

Astr. F. P. 
Astr. 

F. P. 

Astr. 

K. P. 

F. P. 

Ant. Astr. 


Solomon Is. 

Ind. Malay 
Tr.Afr.Philipp. 
Trop. As. 
Philipp. 

N. A. 

Samoa Is. Nav. 
Mascar. Is. 
Madagascar 

IN. A. 


EQUISETACEAE 


Equisctuin arvense L. 

Equisctum hyemale L. 
Equisetum palustri« I- 


mm 




■ i 

ERICACEAE 


Andromeda Poli folia L. 

Arbutus Andrachnc L 
Arbutus Unedo L. 
Arbutus varians Bcnth. 






E. N. Am. Eur. 
As. 

Med. Reg. 

Med. Reg. 

Mcx. 
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Authority 
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Locality 


Arbutus xa’.apensis H. B. K. 


L 


Diur. Nar. 


Mex. S.W.U.S. 


ArcCusUphylos polifolia H. B. K. 
Arctostaphylos Uva-ursi I,. 


G. 


Nar. 


Hex. 


Sm. L. 


Ir. Diur. 


Eur. N. A. 


Epigaea ripens L. 


Ches. 


Nar. 


E N. Am. 


Gaultheria microphylla Hook. 


G. 




Magellan Reg. 


Gaulthcria numuiaroides D. Don. 


G. 




Him. Reg. Java 


Gaultheria procumbent. 


G. L. 


Astr. 


E. N. A. 


Kalmia angusti folia I.. 


G. Rusby 
L. Ches. 


Nar. Astr. | 


E. N. A. 


Kalmia glauca Ait. 


L. 


Nar. 


E. N. A. 


Kalmia hirsuta Walt. 


L. 


Nar. 


E N. A. 


Kalmia latifolia L. 


G. Ches. 


Nar. Astr. 


E N. A. 




L. Rusby 




Ledum glandulosum Nutt. 


L. Ches. 


Nar. 


N. and Arc.Reg 


Ledum latifoliuin Jacq. 


C. Ches. Nar. 


N. N. A. 


L. Rusby 






Ledum palustre L. 


G. C. ] 


Nar. 


N. & Arc. Reg 


l.eucothoe Catesbaei A. Gr. 


Rusby L. 
C. L. Ches 


■ 

Errhine. 


N. A. S. States 


I^ucothnc raccmosa A. (’.ray. 


Ches. 


Krrhinc. 




Oxydendron arboreum DC. 


NVhi. L. 


Ir. 


N. A. 


Picris floribunda Benth. & Hook. 


Ches. 


Inch. 


N. A. 


Picris mariana Benth. & Hook. 


G. Rusby 
L. Che*. 


Inch. 


E N. A. 


Picris niti da Bench. & Hook. 


G. L. 


Inch. 


!E. N. A. 


Picris ovoli folia 1). Don. 


G. 




Him. Reg. Java 


Rhododendron nrborcscens Torr. 


C. 


Nar. 


N. A. 


Rhododendron nrboreum Sm. 


Sm. G. 


Nar. 


Ind. Him. Reg. 


Rhododendron ealifornicum H<K»k. 


Ches. 


Nar. 


N. A. Calif. 


Rhododendron campanulatuni D. Don. 


G. 


Nar. 


Him. Reg. 


Rhododendron catnwbicnsc Mx 


L. 


Nar. 


E. N. A. 


Rhododendron caucaiicum I’all. 


0 . 


Nar. 


Caucas. 


Rhododendron chrysanthum Tall. 


G. Sm. L. 


Nar. 


Davur. 


Rhododendron cinnebarinum Hook. 


G. 


Nar. 


Him. Reg. 


Rhododendron dnuricum L. 


G R 


Nar. F. 1*. 


Eur. As. 


Rhododendron ferrugineum L. 


G. C. Sin.L. 


Nar. 


Eur. As. 


Rhododendron hirsutum L 


G. C. 


Nar. 


Eur. 


Rhododendron indiemn S\v. 


C. 


Nar. 


China 


Rhododendron ledifolium G. D<»n. 


C. 


Nar. 


China 


Rhododendron maximum L. 


IG. Ches. C. 


Nar. 


E. N. A. 




Rusby L. 






Rhododendron nudiflorum Torr. 


C. 


Nar. 


N. A. 


Rhododcmlron occidental A. Gray. 


Ches. 


Nar. 


1W. N. A. 


Rhododendron ponticum L. 


G. C. Sm. 


Nar. 


:a. m. 


Rhododendron punctatum Andr. 


C 




IN. A. 


Rhododendron sinense Sw. 


c. 


Nar. 


Japan 


Rhododendron sublanceolatuni Miq. 


c. 


Nar. 


IJapan 


Zenobia speciosa D. Don. 


G. 


I 


|N. A. 



ERYTHROXYLACEAE 



Erythroxylon coca Lam. 


I Sm. L. G. 1 Del. Stim. 


Peru 




1 Ancs. 





EUPHORBIACEAE 



Acalypha colchica Fisch. & Mey. 




Hyd. 


Caucas. 


Acalypha cordifolia Muell. 


G. Wat. 


Him. Reg. 


Acalypha indica L 




Em. 


Tr. As. & Afr. 


Acalvpha virginica L. 




Exp.Diur.Ir 


N. Am. 
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Locality 


baliospermum axillare Bl. 


G. 


1 


Ind. Malay 


Bcycria viscosa Miq. 


G. M. 


i 

1 


Aus. 


Bridelia rctusa Spreng. 


G. 


Ind. Malay 


Chrozophora plicata A. Juss. 


G. 




Eur.Afr.As.Ind. 


Chrozophora tinctoria A. Juss. 


G. 




Eur. Ori. Ind. 


Cleistanthus collinus Bcnth. & Kook. 


G. 




Afr. 


Cncsmone javanica Bl. 


G. 




Ind. 


Croton tnuricatus Zipp. 


G. 




Java 


Croton Tiglium L. 


G.C. Sm.R. Pur. E. P. 


Timor. Is. 


L. 




Ind. Malay 


Croton Vcrrcauxii Baill. 


G. 




Austr. 


Daphniphyllum hancauum Kurz. 


G. 




Java 


Klocococca verrucosa 


C. 


A. P. E. P. 




Krcmocarpus setigcrus Bcnth. 


L 


Calif. 


Euphorbia aleppica L 


R. 


Ir. V. P. 




Euphorbia alsinacflora Baill. 


G. M. 


Ir. 


Austr. 


Euphorbia amygdaloidcs I«. 


G. R. 


Ir. F. P. 


Eur. Orient. 


Euphorbia antiquorum L. 


G. 


Ir. 


Tnd. 


Euphorbia arborea 




Ir. 




Euphorbia bicolor Engeni X Gray. 


Ches. 


Ir. 


N. Am. 


Euphorbia candclabnim Trcm. 


R. G. 


Ir. 




Euphorbia caracasana 


Ir. F. P. 




Euphorbia cerebrum L. 


G 


Ur. 




Euphorbia chamaUyce L. 


G. 


Ir. 




Euphorbia characias L. 


G. 


Ir. 


Med. Reg. 


Euphorbia corollala I. 


L. 


Ir. 


N. A. 


Euphorbia cotinoides Miq. 


C R 


Ir. F. P. 


Guiana 


Euphorbia cotinifolia I. 
Euphorbia Cyparissiaa L. 


G. E. R. 


Ir. F. P. 


Ind. 


Mi. C. 


Ir. 


Eur. N. Am. 


Euphorbja dendroides L. 


G. R. 


Ir. V. P. 


Med. Reg. 


Euphorbia Drummondii Boiss. 


G. M. 


Ir. 


Austr. 


Euphorbia eremophila A. Cunn. 


Mi. 


Ir. 


Austr. 


Euphorbia Esula L. 


R. ML E. 


Ir. F. P. 


Eur. 


Euphorbia Gerardiaua Jacq. 


Mi. C. 


Ir. 


Eur. 


Euphorbia helioscopia L. 


Mi. C. 


Ir. 


Eur. and N. As. 


Euphorbia heptagona L. 


G. 


Ir. 


S. Afr. 


Euphorbia hcterodoxa Muell. 


L. 


Acr. 


Brazil 


Euphorbia hyberna L. 


G. R. 


Ir. F. P. 


Eur. 


Euphorbia Ipecacuanhae L. 


M. Ruiby 
L. 


Ir. 


N. A. 


Euphorbia Lathyris l* 


C. R 


fir. F. P. 


Eur. N*. Am. 


Ches. L. 


Ir. 




Euphorbia linearis Retz. 


G. 


Hr. 


W. I. 


Euphorbia lingularia 


G. 


Ir. 




Euphorbia marginata Pursh. 


G. Ches. 


Mr. 


N. Am. 


Euphorbia mellifera Ait 


G. 


Hr. 


Madeira Is. 


Euphorbia neriifolia L. 


G R. 


Ir. F. P. 


Ind. Malay 


Euphorbia oflirinarum 


Sm. 


Ir. 


N. Afr. 


Euphorbia palustris L. 
Euphorbia Para lias I.. 


G. Mi. C. 


Ir. 


Eur. 


Mi. 


Ir. 


Med. Reg. 


Euphorbia Peplus L. 


Mi. C. Sm. Ir. 


Eur. N. As. 


Euphorbia piscatoria Ait. 


G. E. R. 


»r. F. P. 


Mader. Is. 


Euphorbia pithyusa L 


| Mi. 


Ir. 


'Med. Reg. 


Euphorbia platyphyllos L. 
Euphorbia Preslii Guss. 


G. 

Smi. 


Ir. 

Tr. 


Eur. Afr. 
Is . Am. 


Euphorbia primulaefolia Baker 


G. 


Ir. 


Madagas. 


Euphorbia pulcherrima Willd. 


! G. 


Ir. 


Mex 


Euphorbia punicea Sw. 


1 G. E. 


Ir. F. P. 


Jamaica 


Euphorbia punciiormis Boiss. 


G. 


Ir. 


1 
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Authority 
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Locality 


Kiipliorbia Regis-Jubae Webb. & Bcnth. 


G. 


Ir. 


iTcncriff Is. 


Euphorbia resiniicra Berg. 


L. 


Ir. 


Morocc. 


Euphorbia Royleana Boiss. ' 


G. R. 


Ir. F. P. 


Him. Reg. 


Euphorbia Sibtliorpii Boiss. 


G. R. 


Ir. E P. 


Greece 


Euphorbia Sieboidiana Moor. & Dccne. 


G. 


Ir. 


[Japan 


Euphorbia thymiiolia L. 


G. 


Ir. 


1 Tropics 


Euphorbia Tirucalli L. 


G. R. 


Ir. F. P. 


Afr. Ind. 


Euphorbia venefica Trent. 


G. 


Ir. 


Tr. Afr. 


Euphorbia verrucosa Lam. 


Mi. C. 


Ir. 


Eur. 


Euphorbia Wulfenii Hoppe. 


G. 


ilr. 


Dalmatia 


Excoccaria Agallocha L. 


G. R. M. C. Acr. F. P. 


Tr. As. Malay 




L. 




Pac. Is. 


Excoccaria virgata Zoll and Mor. 


G. 




[Java 


Fluggea Lcueopyrus Willd. 


G. R. E 


F. P. 


Ind 


Fluggca obovata Baill. 


G. 




|Tr. Afr. 


Gymnanthes luci<la Sw. 


Sin. 




W. Ind. 


Hippomane Mnncinella 


U G. Sm. 


|1r. 


Ind. 


Homalanthus crepitant I.. 


Iv&G. C R 


. F. P. 




Homalamhus Leschcnaultianus A. Jus*. 


G M. 


i 


.Ind. Malay 
Auitr. 


Hyocninnche glolxisa 


C. 




| 


Jatropha Curcas L. 


G.C. R. L IF. P. 


Tr. Aniphig. 
Tr. As. ft Afr. 


Jatropha glandulifcra Roxb. 


G. 




Jatropha ntacrorhiza Benth. 


G. 




Mex. 


Jatropha multi lida I,. 


G. 


1 1 r. 


Tr. Ainphig. 


Jatropha urena L. 


G. Sm. 


Ir. 


Tr. Am. 




Ches. 






loanneiia princept Veil. 


G. L K 


Cath. F. P. 


Rraz. 


Mararanga sp. 

MalSotut philippincnsis Muell. 


G. 




Java 


Sm. L. 


Pur. 


As. Astr. 


Manihot Glaziovii Muell. 


G. 


1 




Manihot utilissima Pohl. 


R G. 


F. P. Ilyd. 


Braz. 




Wh. Sm 


1 






C. L. 






Mecurialis annua 


C L 


ICath. Ir. 


Eur. 


Mecurialis pcrcr.nis I,. 


G. C. U 


|lr. Cath. 


iEur. 

1 


Mecurialis tomentosa 


C. 




Pcdilantluis tithymaloidc* Poit. 


G I. 


I Ir. Em. 


Mcx. S. Am.. 


Pctalostigma cordifolia Fv. M. 


G. 






Phyllamhus Conami Sw. 


E. G. 
Sm. Mi. 


|F. P. 


Tr. Am. 


Phyllanthus Eniblica L. 


C. 




|Tr. As. 


Phyllanthus epiphyllanthus I,. 


G. 


'Cuba. 


Phyllanthus Gasstrotni Muell. 


G. M. 




Austr. 


Phyllanthus lacunarius F. M. 


G. M. 




A ust r. 


Phyllamhus Niruri L 


G. 




Tr. Reg. 


Phyllanthus piscatorum H. B. & K. 


G. Mi. E. 




Venezuela 


Phyllamhus urinaria L. 


G. 


K. P. 


Tr. Amphig. 


Piranhca trifoliata Baill. 
Platygyna urens Mercier 


G. Mi. 


F. P. 


^Braz. 


Putranjiva Roxburyhii Wall. 
Ricinus communis L. 


G. 




Ind. Burma 


G.Sm. C.L. 


F. P. 


Tr. Reg. 




Chcs. 


Pur. 


Sapium indicum Willd. 


G. Mi. E 


F. P. Nar. 


Ind. 


Sapium insigne Trim. 


G. 


Ir. 


Ind. 


Sebastiana Palnicri Riley. 


G. 






Sebastiana Pavoniana Muell. Arg. 


G. 




| 


Securinega ramiflora Muell. Arg. 


G. 


Hyd. 


As. 


Stillingia lineata Muell. 


G. 


I Ind. Maurit. 
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Authority 


Properties 


Locality 

L 


Stillingia sylvatica L. 


L 


Expect. 


u. s. 


Toxicodcndrum globosum 


G. 


Con. 




Tragia cordifolia Vahl. 


G. 


Ves. 


Arabia 


Tragia involucrata L. 


G. 


Ves. 


Tr. As 


Tragia volubilis L. 


G L. 


Ves. 


Ind. 



FAGACEAE 



Castunopsis Tuugurrut A. D C- 






Malay 


Fagns sylvatica L. 


C. Mi. 


Gastr. 


Eur. 


c 


fnercua alba L. 


L 


Astr. Tymp. 


E. N. A. 




(uercus Toza Gillet 


C. 


S. Eur. 


€ 


fuercus lusitanicu* Lam 


L 


Astr. 


Med. Reg. 


s 


luercus sp. 


Chcs. 







FICOIDEAE 



Aizoon canariense L. 


G. 


| 


Canar. Is. Afr, 
Orient. 


Gisekia pharn.acioides L. 


G. 


ITaen. 


Tacn. Ind. 


Linteum sp. 


G 


J 


S. Afr. 


Mciembryanthemum anatoniicum Haw. 


G. 


|N'ar. 


Tr.Rcg & Sub, 
Tr. Reg. Afr. 


Mcscmbryanthemum crystallinum L. 


L. 


|Diur. 


Gr. Can. Is. S. 
Afr. Calf. 


Mollugo hirta Thunb. 


G. M. 


( 


Austr. 


Tctragonia expansn Thunb. 


G 


Sap. 


Japan 


Trianthcma sp. | 


G 


|Sa P . 


Arab. Afr. 


T riant hema Portulacastrum L. 


G. 


_|Saj>_Par._ 


Austr. 
Tr. Am. 



FILICALES 



Adiantmn pedatum L. 


6. 


Astr. 


E. As. Jap. 








N. A. 


Adiantum peruvianum Kl. 


G. 




Peru 


Adiantum trapezi forme L 


G. 




Trop. Am. 


Anemia ohlongifolia Sw. 


G. 




Trop. Am. 


Angioptcris erccta Hoffm. 


G. 




Aspidium athamanticum Ktze. 


G L. 


Ant. 


S. Afr. 


Aspidium Filix-Mas Sw. 


G. L 


Ant. 


Eur. N. A. 


Aspidium mnrginale Ktze. 


G. L 


Ant. 


Eur. N. A. 


Aspidium odoratum Willd. 


G. 




N. Ind. E. As. 


Aspidium prestulatum Ten. 


G. 


An. 




Aspidium rigidum Sw. 
Ccterach officinarnm Willd. 


G. 

G U 


Abort. 


Eu. Ind. 


Cheilanthes fragrans 


G. 




Med. Reg. 
Him. Reg. 


Cryptogramme crispa R. Br. 


G. 




N. Eur. N. W. 
Am. 


Cystopteris alpina Desv. 


G. 


Hyd. 


Eur. Mt. Reg. 


Cystopteris bulbifera Bernh. 


G. 


Hyd. 


N. Am. 


Cystopteris fragilis Bemh. 


G. L. 


Hyd. 


Eu. N. Am. 
Costti. 

Cent. Eur. L. 


Cystopteris montana Bernh. 




Hyd. 


Malay. Trop. 


Davallia brasiliensis Hook. 


G. 


Hyd. 


As. Austr. 


Davallia elegans Sw. 


G. 


Hvd. 

' 


N. A. 
S. A. 











POISONOUS PLANTS OF THE WORLD 



825 




Davallia hirsuta Kaulf. 

Da va Ilia majuscula Lowe 
Davallia penlaphylla Don. 
Davallia platyphylla Don. 
Davallia strigosa Sw. 

Geniophlcbium incanum Sw. 
Gleichcnia llabatdlata K. Br. 
Gymnogramme cordata Schl. 
Lmdsaea culirala Bl. 
Polypodium laciniatum Bl. 
Polypodium ligulatum Sw. 
Polypodium percussum Cav. 
Polypodium Phymatodes L. 

Polypodium scandens Forst, 
Polypodium suspcnsum L. 
Polypodium vulgare L. 
Polystichum apinulosum DC. 
Pterin aquilina L. 

Pterin caudata L. 




Japan 

Ceylon 

Java & adj. Is. 
Ind. 

N. Ind. Japan, 
Malay 



S. Afr. 

N. Ind. Malay- 
Mad. Austr. 
Java 
S. A. 

Malay, Ceylon, 
Austr. 

N*. 7 .. Austr. 
Trop. Am, 

Eu. N. Am. 

N. Am. 

Coc.Eu. N'.Am. 



Sustim antliclminthicum Bl. 



PLAGELLARIACEAE 

I g; r 



h'rankenia cricifolia Chr. 



FRANKENIACEAE 

Sin. G 



rrankenia grand! folia Cham, it Schlecht.| L. 



IF. P. 
|Antr. 



2s™ 



Canary Is. 
Calif. 



FUMARIACEAE 



torydalls racemosa Per*. 

Diccntra canadensis Walp. 

Fumaria officinalis I.. 

Fumaria spicata L. 


■ «« ■ 

I'. 

L 

G. L 
G. 


Diur. 

Nar. 


Japan 

N. A. 

Tcmp.old world 
Luaitan. . 


GENTIANACEAE 


Gentiana verna L. 
Menyanthes trifoliata L. 
Tachia guianensis Aubl. 


VH HUH | ' J * _ y 1 


OERANIACEAE 


Erodium cicutarium 
Pelargonium pdtatum Ait. 


G. 


Eu. N. Am. S. 
|Am. 

IS. Afr. 


GNETACEAE 


Ephedra L. 

Ephedra antisyphilitica C. A. Mey. 
Gnetum scandens Roxb. 

Gnetum urens Blum. 


G. 1 Eur. 

L. ! Astr. N. A. Mex. 

G. F. P. Ind. Malay 

G. *1Tr. iGuian. 


GOODENIACEAE 


Goodenia grandiflora Sims. [ G. 

Scaevola sp. * G. 

Velleia paradoxa R. Br. G. M. 


A. P. 


Austr. 

Austr. 

Austr. 
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NAME OF PLANT 



Agrostis alba L. 

Andropogon annulatus Forsk. 
Andropogon halepensis 
Anthistiria prostrata Willd. 
Anthoxanthum odoratum L. 
Arrhenatherum avenaceum Beauv. 

A vena iatua L. 

Briza sp. 

Bronius catharticus Vahl. 

Mron ms mollis L. 

Bromua secalinus L 

Bromus tectorum F. 

Calabrosa sp. 

Cenchrus Inbuloidcs l. 

Cortadcria argentea Stopf. 
Cortaderia conspicua 
Cortadcria Kermesiana 
Deyeuxia Fangsdorffii Kunth. 
Elionurus sp. 

Elymui sp. 

Festuca sp. 

Feituca quadridcmata H. B. & K. 
Glycerin sp. 

Glyceria aquatics Wahleb. 
Heteropogon hirtus Per*. 

Hierochloe australis R. & S. 
Hierochloe borealis Roem. & Schult. 
Hierochloe rarillora Hook. 

Holms sp. 

I.olium Famarckii F. 

Folium jierennc L 
Folium temulentum F. 

Melica sp. 

Milium effusum F. 

Molinia caerulca Moeneh. 

Panicum 

Panicum junceiim Nees. 

Paniclim sanguinalc F 
Paspnlum scrobiculatum L 
Sctaria scan<lens Schrad. 

Sorghum yulgare Pres. 

Spartium junceum 
Stipa capillata F. 

Stipa inebrians Hance. 

Stipa palmata Pall. 

Stipa petmata Hohcn. 

Stipa rohusta Nash. 

Triodia irritans Brown 

Zea M ays L. 



Authority 


Properties 


Locality 


•HeTf 


Ur. 


N. Temp. Reg. 


G. 


Hyd. 


Afr.Ind. Austr. 
Eur. Afr.N.Am. 
Ind. 

Eur, As. Afr. 


G. 


Cou. 


G. 


Sap. 


Eur. 


G. 


Mech. 


Eur. On. As. 


G. 


Hyd. 


S. Am. Eur. X. 
Am. As. 


G. 






G. 




Eur. Afr. As. 


G. 




Eur. Med. Reg. 
As. 


Pa. 


Ir. 


Eu. N. Am. 


G. 


Hyd. 




G. 


M ech. 


N. Am. 


G. 






G. 


11yd. 




G. 


Hyd. 




G. 


[Sap. 


N. Am. 


G. 


S. Af. S. Am. 
Austr. 




c. 


Hyd. 


Eur. N. Am. 


c. 


Hyd. 




G. C. 


Equndor 


G. 


Hyd. 


N. Am. Eur. 


G. 


Hyd. 


N. Tern. Reg. 
Tr. Reg. 


G. | 


Con. 


Eur. 




Cou. 


N. Reg. 


G. | 


Cou. 


Eur. 




Hyd. 


Eur. N. Am. 


G. C. 


Ilvd. Del. 


Eur. As. 


G. C. Mi. 


Hyd. 


Eur. As. 


L Che?. : 


Nar. Intox. 


Eur. As. U. S. 


G. 


Hyd. 




G 


N. Temp. Reg. 


G C. 




Fur As. 


G. 


Hyd. 


N. Temp. Reg. 


G. 


Hyd. 


Rraz. 


G. 


Em. 


Coaniop. 


G. 


Nar. 


Tr. old world 


G. 




Braz. 


G. C. 


Hyd. 


Tr. Reg. 


L. 


Em.-Cath. 


Cosmop. 


G. 




S. Am. As. 


G. 


Del. 


China. 


G. 


Mcch. 


Eur. As. N.Am. 


Chcs. 


Meb. 


N. Am. Ry.Mts. 


G. 


Mcch. 


Austr. 


G. C. L. I Hyd. 


Paraguay 



* A case of poisoning by Agrostis alba was reported from West Liberty, 
la., by Dr. Hell. Probably forage poisoning. 
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NAME OH PLANT 


Authority 


1 Properties 

1 


J IxKality 


Calophyllum Calaba Jacq. 
Calophyllum Inophyllum L. 
Calophyllum montanum Vieitl. 
Clusia macrocarpa Spreng. 
Garcinia Cambogia Dcsr. 
Garcinia Forsteriana Bl. 
Mammca americana L. 
Stalagmitis Mangle 


G. 

G. 

G. 

G. 

Sm. 

G. 

G. L 
G. 


Sap. 

F. P. Sap. 
Ant. 


Caith. Is. 

Tr. old world 
N. Caled. 
Guiana 
Ind. 

Tr. Am. 

1 


HAEMODORACEAE 


Aletm farinosa I,. 

Gyrotheca majalia Moron g. 
Haemodorum sp. 

Ophiopogon sp. 

San.se vierin thyrsi flora Thumb. 


G. 

Ches. 

G. 

G. 

G. 




N. Am. 

E. N. Am. 
Austr. Braz. 
Japan, Ind. 
S. Afr. 


HIPPOCASTANACEAE 


Aesculua cahlornica Nutt. 
AeKulus flava Ait. 

Aciculua glabra 
Aesculus Hippocaatanum L 
Aesculus Pavia L. 


Ches. 

G. R. 

Sm. Ches. 
G. Ches. L. 
G. R. 

Ches. L 


Sap. 

Sap. F. P. 1 
Sap. 

Sap. 

Sap. F. P. 


W.N.Am. Calif. 
K. Am. 

N. Am. 

Turkey 
N. Am. 


HYDROPHYLLACEAE 

I« rt Arltcf unit aluMnoiium Pnnlh 1 ( « T | (\ #1 


x^nouiciyun Kmiinosiim ncnin. i u. i*. |r.xp. ^ nut. 

HYPERICINEAE 


Hypericum crispum L 
Hypericum humifusum L 
Hypericum maculatuin Walt. 
Hypericum perforatum L. 


M «• 

>> 

.*1 


Med. Reg. 
Eur. As. 

E. N. Am. 
Eur. K. Am. 


ILICINEAE 

IIpy Anmfnlitim T « ! O I |ii m (later Am 


iica /MjuiMMium ii. 1 v_». lv. lltitL v am. jivur. AS. 

ILLECEBRACEAE 


Paronychia bonariettsis I)C. 
Paronychia capitata I.am. 


G. Argent. Reg. 

G. Sap. I Eur. Orient 



IRIDEAE 



Bclamcandra punctata Moench. 


G. 




China. 


Crocus satfvua L. 


Sm. L. 


Ir. 


As. Min. 


Gladiolus communis L. 


c. 


Ir. 


Eur. Orient. 


Gladiolus segetum 


c. 


Ir. 


■ — - — ^ 1 — ^ ^ ^ ^ 

Med. Reg. 


Homeria collina Vent. 


G. M. 




S, Afr. 


Iris 


G. 


Ir. 




Iris florentina Sair. 


Sm. C. L. 


Ir. 


S. Eur. 


Iris foctidissima L 


Sm. C. 


Ir. 


Eur. Orient. 


Iris germanica L. 


C. L. 


Ir. 


Eur. Orient. 


Iris hybrida Retz. 
Iris neglecta Pari. 


Sm. 


Ir. 

Ir. 
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Authority 
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Iris prismatica Pursh. 

Iris rseudoacorus L. 

Iris reticulata Bieh. 

Iris sibirica «. 

Iris variegata L . 

Iris versicolor 

Sisyrinchium angusti folium Mill. 




Ir. 

Ir. 

Ir. 

Ir. 

Ir. 

Ir.Etn.Cath. 

Cath. 


N. A. 

Eur. As. Ori. 
As. Minor 
Eur. N. As. 
Eur. Orient. 
N. Am. 

N. A. 


JUGLANDACEAE 


Juglans cinerea L. 
Juglans regia L 


1 A 


Cath. 

Ant. Astr. 


IN. A. 

Him. Reg. 



LABIATAE 



Achryospermum Gl. 


C. 1 


Urt 


Mad. 


Ercmostachys superba Roylc 


G. R. 


F. P. 


Him. Reg. 


Lagochilua inebrians Bunge. 


G. 


Nar. 


As. 


Leonurua Cardiaca L. 


G. L 


Card. 


N. Tcm. Reg. 


Ocvmutn viride Willd. 
Salvia amarisiima Orteg. 


Sm. 




Trop. Afr. 


G. 


Nar. 


zrrm 


Salvia officinalis L. 


L. 


Nar. 


Med. Reg. 


Salvia pratensis L. 


G. L. 


Nar. 


Eur. Caucas. 


Scutellaria galenculata L. 


G 


Sed. 


N. Tern. Reg. 


Scutellaria lateriflora L. 


L. 


Sed. 


N. A. 


Stachys arvonii* L. 


G. M. L. 


Anaip. 


V.Tom. old wld. 


Stachys nalustris L 


L. 


Anlisp. 


Eur. As. N. A. 


Tetradcma fruticosa Bcnth. 


G. 


Pur. 


Madag, 


Teucrium Chamuedrys L. 


L 




| Eur. 


Teucrium Mamin L. 


G. C. L. 


Diaph. 


Med. Reg. 


Teucrium scordium 


C. L 


Ant. 


| Eur. 



LAURACEAE 



flemandia sonora L 


G. 


P. 


Ind. 


Laurus nobilia L. 


Sm. L 




Med. Reg. 


Lindera Benzoin Muss. 


Sm. L 


Ant. 


E. N. Am. 


Umbellularia californica Nutt. 


G. C. L. 





N. Am, 



LEGUMINOSAE 



Abrus precatorius L. 


M. Sm. L I 


Toxal. Ira. 


India 


Abrus pulchellua Wall. 


Mi. ’ 




Ind. Afr. 


Acacia sp. 


G. C 


F. P. 


Austr. Tr. Reg. 


Acacia arabica Willd. 


G. L. 




Afr. As. 


Acacia catechu Willd. 


L. 


Astr. 


Ind. Ceylon 


Acacia concinna DC. 


G. 


Astr. 


Chili 


Acacia Cunninghamii Hook. 


G. 


Sap. 


Austr. 


Acacia delibrata A. 


G. 


Sap. 


Austr. 


Acacia falcata Willd. 


G. 




Austr. 


Acacia Georginae Bailey 


G. 






Acacia Jurcma Mart. 


L. 


Astr. 


Brazil 


Acacia pennata Willd. 


G. 




As. Afr. 


Acacia penninervis Sieber. 


G. 




Austr. 


Acacia pruinescens Kurz. 


G. 


F. P. 


Burm. 


Acacia pulchella R. Br. 


G. 




Austr. 


Acacia salicina Linal. 


G. 




Austr. 


Acacia vcmiciflua A. Cunn. 


G. M. 




Austr. 


Acacia verticillata Willd. 


G. 


Sap. 


Austr. 


Adenanthera pavonina L. 


G. 




Tr. As. Malay 
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Authority 


Properties 


Locality 


Albizzia anthelmintica Brongn. 


G. L 


Sap. F. P. 


Abyss. 


Albizzia I.ebbek Benth. 


G. 




Tr. old world 


Albizzia odoratissima Bcnth. 






Tr. As. Ind. 


Albizzia proccra Benth. 


G. 




Tr. As. Austr. 


Albizzia stipulata Boiv. 


G. R. E. 


F. P. 


Ind. 


Anapyris foctida 


C. G. 




Sm. Cyt. 


Andira anthelminlica Benth. 


G. 


Ant. 


Braz. 


Andira araroba Aguiar. 


L 


fr. 


Bra i. 


Andira Aubletia Benth. 


L 


Ant. 


Guiana 


Andira inermis II. B. K. 


L. 


Ir. 


W. Ind. Braz.. 


Andira rosea Mart. 


G. 


F. P. 


Braz. 


Andira retusa HBK. 


G. L 


Ant. 


Guiana 


Andira spinulosa Mart. & Benth. 


L 


Ant. 


Braz. 


Andira vcrmifuga Mart. Si Benth. 


Mills. 


Ant. 


Braz. 


Argyrolobium pumilum EckL & Zeyh. 


C. 




Afr. Austr. 


Astragalus baeticus L 


G. L. 


Sap. 


Sic. 


Astragalus Bigelovii A. Gray. 


Chez. 


Loco 


W. N. Am 


Astragalus exscapus L. 


L. 


Diur. 


Eur. 


Astragalus galegiforniis I,. 


G. 


Sap. 


Caucas. Reg. 


Astragalus garbancillo Cav. 


G. 




Peru 


Astragalus glycyphyllos !.. 


G. L 


!>iur. 


Siber. F.ur. 






Caycas. Reg. 


Astragalus hamosus L 


C. 


Caucas. Reg. 








Med. Reg. Ind. 


Astragalus llornii A. ('.ray. 


G. Chez 1 


Del. Loco. | 


N. Am. 


Astragalus lentiginosus Uougl. 


G. L. 


Del Loco. 


N. Am. 


Astragalus nuximus Will*!. 


G. 


Sap. 


\rmcn. Caucas. 

r» 


Astragalus niollissinuis Torr. 


G. L. Ches 


Del. Loco. 


N.Ant. Ry. Mis. 








ICol. 


Astragalus Mortoni Nutt. 


G. L 


Del. I«oco. 


IN. Am. 


Astragalus ochroleucus Cass. 


G 


Del. 


1 Morocco 


Astragalus oocarpus A. Gray. 


L 


Del. Loco. 


W. N. Am. 


Astragalus Pattcrsoni A. Gray. 


Ches. 


Del. Loco. 


W. N. Am. 


Baptisia sp. 


G. 


Qyt 


N. Am. 


Baptisia tmctoria R. Br. 


L. 


Em. Cath. 


N. A. 


Barbieria mayncn«is Pocpp. 


G. 




Pcruv. 


Barbicria polvphylla DC. 


G. 




Porto Rico 


Bauhinia coccinca DC. 


G. 




Cochin China 


Bauhinia guianensis Aubl. 


G. 


F. P. 


Guiana. 


Bauhinia variegata L. 


G. L 


Ant. 


China, Burma. 








Ind. 


Bowdichia virgilioidcs If. B. K. 


R. L. 


F. P. 


S. A. 


Brachysettia undulaturn Ker. Gawl. 


M. 




Austr. 


Cacsaipinia Bonducella Fleming. 


G. 




Tr. Cosmop. 


Caesalpinia coriaria Willd. 


L. 


Astr. 


N. A. 


Cacsaipinia nulcherrima Sw. 


G. 




Tr. Cosmop. 


Calliandra Houstoni Benth 


G. 


Sap. 


Mex. 


Camptoscma pinnatum Benth. 


G. 




Braz. 


Cana valia obtusi folia DC. 


G 




Cos. Trop. 


Cassia acuti folia Deli'. 


G. L 


Pur. 


Egypt 


Cassia alaia I,. 


G. 


F. P. 


!Cos. Trop. 


Cassia angustifolia Vahl. 


L. 


Pur. 


Trop. Afr. 


Cassia didymobotrya Frcs. 


G. 




Tr. Am. Abyss. 


Cassia hirsuta L. f. 


G. R. 


F. P. 


Tr. Am. 


Cassia kituiensis Vatke. 


G 


F. P. 


Tr. Afr. 


Cassia laevigata Willd. 


G. M. 




Cos. Trop. 


Cassia marylandica I.. 


G. L. 


Sap. 


Tr. m. 


Cassia occidentalis L. 


I Sm. L. 


Pur. 


! Cosm. Trop. 
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Authority 


Properties 


Locality 


Cassia sophora L. 


G. M. 




Tr. old world 


Cassia stipulacea Ait. 


G. 




Chili 


Cassia Sturtii R. Br. 


G. M. 




Austr. 


Castanospcrmum auslralc A. Cunn. 


G. M. 


Sap. Ir. 


Austr. 


Centrosema amazonicum Mart. 


G. R. 


F. P. 


Brazil 


Centrosema Plumieri Benth. 


G. R. 


F. P. 


S. Am. 


Ccrcis canadensis L 


G. 


Sap. 


N. Am. 


Cercis chinensis Bunge. 


G. 


Sap. 


China 


Cladrastis amurcnsis Benth. 


G. 




Amur. Reg. 


Clitoria aitiazonum 


R. 


F. P. 


S. Am. 


Clitoria arboreacens Ait. 


C R. 


F. P. 


Trinidad Is. 


Clitoria Ternatea I„ 


L 


Em. 


Trop. Reg. 


Copaifcra Langsdorffii Desf. 


L 


Diur. 


Braz. 


C’opaifera Salikorinda Hcck. 


G. 


Cou. 


S. Am. 


Coronilla Emcrus L. 


G. C. 




S. Knr. 


Cornnilla juncea I,. 


G. 




Eur. 


Coronilla montana Scop. 


G. 






Coronilla scorpioidcs Koch. 


C. C. L. 


Card. 


Per. Reg. Med. 


Coronilla varia 1.. 


G. C. 




Eur. 


Crotalaria alata Hainill. 


G. M. 




Tr. As. 


Crotnlaria Mitchclii Benth. 


M. G. 




Austr. 


Crotalaria paniculata Willd. 


G. 




Tr. Ah. 


Crotalaria sagittalts I.. 


Ches. L. 


I neb. 


N. Am. 


Crotalaria striata Schrank. 


G. 




Braz, 


Crotalaria verrucosa I«. 






Cosm. Trop. 


Cytisus Alschingeri Vis. 


C. 




Dalmatia. 


Cytisus austriacus L 


C. 




Cauc. 


Cytisus biflorus Kcr. Gawl. 


C. 




S. Eur. 


Cytisus eapitatus Scop. 


C. 




S. Eur. 


Cytisus hirsutus L. 


C. 




As. Min. 


Cytisus nigricans U 


C. 




Eur. As. 


Cytisus prolifcrus I„ 


C. 




TcncrifTc 


Cytisus purptircus Scop. 


C. 




Ear. As. 


Cytisus scoparius Link. 


G. C. L 


Diur. 


Eur. Jap. N. Am. 


Cytisus sessilifolius L. 


C. 




S. Eur. 


Cytisus supinus L. 


C. 




Eur. 


Dalhcrgia lanceolaria I., f. 


G. 




Ind. 


Dalhergia toxicaria Baill. 


G. 




Madag. 


Dcrris ainoena Benth. 


G. 




Burm. Malaya 


Dcrris elliptica Benth. 


G. L. 


F. P. Ins. 


Burnt. Malaya 


Dcrris guianensis Rcnth. 


G. R. 


F. P. 


Guiana. Braz. 


Dcrris N’cgrcnsis Benth. 


G. 


F. P. 


Braz. 


Dcrris uliginosa Benth. 


E.&G. R. L 


F. P. 


Tr. old world 


Detnriuni Senegalense J. F. Gmcl. 


G. 




Tr. Afr. 


Entaila polystachya DC. 


G. 




Tr. Am. 


Entada scan<lens Benth. 


G. L. 


San. 


Tr. Am. 


Entcrolobium cyclocarpum Griscb. 


G. iSao. 


Jamaica 


Entcrolobium timboiiva Mart. 


G. 1 


Sap. 


Rraz. 


Epcrua falcata Auhl. 


G. 


Em. 


Guiana 


Erythrina Corallodendron L 


G. L. 


Diur. 


E. Ind. N. Am. 


Erythrina Hypahphoncs Boerl. 


G. 






Erythrina Mulungu Mart. 


L 


Hpy. 


Braz. 


Erythrophlcum Comminga Baill. 


C. 




Mad. 


Erythrophleum guinccnsc G. Don. 


C. L. 


A. P. Nar. 


Trop. Afr. 


Euchrcsta Ilorsncldii Bcna. 






Jaw 


Flemingia congesta Roxb. 




\ Taen. 


Tr. As. 


Galega officinalis L. 


G. L 


Sap. 


Eur. As. 


Galega oricntalis Lam. 


G. 


Sap. 


Caucas. Reg, 


Gastrolobium bilobum R. Br. 


G. M. Sm. 


Ineb. |Austr. 
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Gastrolobium calycinum Benth. 
Gastrolobium Callistachys Mciss. 
Gastrolobium grandiflorum F. M. 
(iastrolol)ium obovatum Bcnth. 
Gastrolobium ovalifolium Henfr. 
Gastrolobium oxylobioides Bcnth. 
Gastrolobium spinosum Bcnth. 
Gastrolobium trilobum Bcnth. 
Genista monosperma Lam. 

Genista sphaerocarpa Lam. 

Genista tinctoria I. 

Geoff raea superba 
Glcditschia amorphoidcs Griseb. 
Gleditschia sinensis Lam. * 
Glcditschia triacanthos L 
Gliricidia maculata HBK. 

Glycine hispida Max. 

Gompholobmm uncinatum A. Cunn. 
Goodin loti folia Saliab. 

Gymnocladus canadensis 
Gymnoclndus chinensis Buill. 
Halimodcndron argenteum Fisch. 

Hoiackia Purshiana Benth. 
Hymcnaca Courbaril L. 

Indigofera anil L. 

Indigofera australis Willd. 
Indigofera galegoides DC. 
Indigofera tinctoria L. 

Iaotropis juncca Turc*. 

Laburnum auagyroides Medic. 
Lathyrua amoenus Fcnzl. 

Lathy rus Aphaca L. 

Lathyrus Cfccra L. 

La thy rus Clymcnuni L. 

Lathyrus odoratus L. 

Lathyrus purpureas Presl. 

Lathyrus sativus L. 

Leasertia annularis Burch. 

Lcucaena glauca Benth. 
Lonchocarpua dcn«iflorus Benth. 
Lonchocarpus ichthyoctonus Baill. 
Lonchocarpus latifolius Kth. 
Lonchocarpus Nicou DC. 
Lonchocarpus rariflorus Hart. 
Lonchocarpus violaceus Kunth. 
Lotus australis Andr. 

Lotus corniculatus L 

Lupinus sp. 

Lupinus albus L. 

Lupinus angustifolius L. 

Lupinus densillorus Bcnth. 

Lupinus Icucophyllus Dougl. 

Lupinus luteus L 
Melilotus alba Lam. 

Meljlotus indica Desf. 

Melilotus officinalis Dcsr. 



Authority 


Properties 


Locality 


G. M. Sm. 


I neb. 


|Austr. 


G. M. Sm. 


I neb. 


Austr. 


G. 


Inch. 


Austr. 


G. M. Sm. 


Ineb 


Austr. 


G. 


I neb. 


Austr. 


G. M. Sm. 


Inch. 


Austr. 


G. M. Sm. 


Ineb. 


Austr. 


G. M. Sm. 


Inch. 


Austr. 


G. 


Inch. 


Med. Reg. 


G. 


Ineb. 


Med. Reg. 


L. 


Sur. 


Eur. Can. Keg. 


G. 


Ant. 


! S. Am. 


G. 


Mecli. 


IN'. Am. 


G. 


Sap. 


China 


G. 


Mcch. 


N. Am. 


G. 




Guat. 


G. 


Em. 


Japan 


G. M. 


Inch. 


Austr. 


G. 


Ineb. 


Austr. 


G C. 


Sap. 


N. Am. 


G. 


Sap. 


China 


G. 


Sap. 


Reg. Cau» Per. 
N. As. 


G. 




N. Am. 


G. 


Ant. 


S. Am. 


G. 




S. Am. 


G. M. 




Austr. 


G. 


Hyd. 


Malay 


G. 


Ins. 


Trop. Reg. 


M. 




Austr. 


C. Sm. L. | 


Dcpr. Cyt. 


Eur. 


C. 




Syria 

Eur. Orient. 


C. 


A st. Hyd. 


C. 




Eur. Orient. 


C. 




Med. Reg. 


C. 




Italy 


C. 




Sic. 


F. Sm. C. 


Ent. 


Eur. N. Afr. 
lOrient. 


M 




Austr. 


G. 


IF. P. 


Trop. 


E. G. R. | 


Guiana 


G. 




Madag. 


C. R. 


F. P. 


Tr. Am. 


G. R. E. 


F. P. 


Tr. Afr. 


R. 




Braz. 


G. 


F. P. 


Tr. Afr. 


G. Sm. M. 




Austr. 


M. 




Tcm. old world 
Austr. 


G. 




N. Temp. Reg. 


C. Ches. 




S. Eur. 


C. 


|Med. Reg. 


Sm. 




Cal. 


Ches. 




W. N'. Am. 


C. 




Med. Keg. 


L. 


Con. 




Con. 


Eur. As. 


L. 


Con. 


Eur. N. As. 
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Milletia caffra Meiss. 


G. 




S. Air. 


Milletia ferruginea Hochst. 


R. 


F. P. 


S. Afr. 


Milletia pachycarpa Be nth. 


G. 




Malay 


Milletia rostrata Meig. 


G. 




Java 


Milletia sericca G. & E. 


R. E. 


F. P. 


Burm. Malay 


Milletia splendens Wright & Arn. 


G. 




Ind. 


Mucuna capitata Max. 


G. 


F. P. 


Him. Reg. Malay 


Mucuna gigantca DC. 


G. 




Tr. Afr! 


Mucuna purpurcus DC. 


Whi. 


Ir. 




Mucuna urena DC. 


L. 


Ir. 


Mucuna venenosa A. Murr. 


G. 




Tr. Afr. 


Mucllera moniliformis L. 


G. E. R. 


F. P. 


Trop. Afr. 


Muellcra Tclfairii Raker 


G. 




Mad. 


Myroxylon Pereirae Klotzsch. 


L 


Stim. 


C. A. 


Myroxylon peruiferum \, 


L 


Stim. 


Eq. Peru. Braz. 


Myroxylon toluiferum HBK. 


L 


Cou. 


Trop. Am. 


Nissolia fruticosa Jacq. 


G. 


K. P. 


Tr. Am. 


Orniocarpum glabrum Teis. & Binn. 


G. 




Celebes. 


Ormosia coccinca Jack* 


G. 




Tr. Am. 


Ougeinia dalbergimdes Benth. 


G. 




Ind. 


Oxylobium parviflorura Benth. 


G. M. 




Austr. 


Oxytropi* foetida DC. 


Sm. 




Kur. 


Oxytropii Lambertii Pit rah. 


Ches. 


Loco 


W. N. Am. Ia. 

Ry MtB. 

Eur. N. As. 


Oxytropis Laoponica Gaud. 
Oxytronis sulphurea Fisch. 


G. 


1 

i 


G. 


Hyd. 


Sibcr. 


Pnchyrnizus nngulatux Rich. 


G. 


Tr. As. 


Pachvrhizua tuherosa Spreng. 


G. 


F. P. 


Ind. 


Parkta africana R. Rr. 


0. 




Tr. Afr. 


Pentaclcthra macrophylla Benth. 
Phnseolus aconitifnliuB Jacq. 


G. 


Aik. 


Tr. Afr. 


G. 


Hyd. Ast. 


Ind. Ar. 


Phaseolua lunatus L 


Sm. 


S. Am. Coatn. 
Cult. 

Mex. 


PhaseoluB multiflorus Willd. 


c. 




Phaseolua sctnicrectus L. 


G. R. 


F. P. 


Trop. Reg. 

N. Am. Cosm. 
Cult. 

Afr. 


PhascoluB vulgaris L 


G. C. 


Physostigma venenosum Batf. 


G. Sm. L 


Den. Eier. 


Piptademia peregrina Benth. 
Piscidia Erythrina L. E. 


G.Sm.R.L. 


| Braz. 

Inch. F, P. Troo. Am. 


Pithecolobium higeminum Mart. 


G. 




| Malay 


Pithecolobium fasiculatum Benth. 


G. 


F. P. 


Malay 


Pithecolobium Minahassae Teis. & Binn. 


G. 


Malay 

'Him.Reg.Malay 


Pithecolobium montanum Benth. 


G. 




Pithecolobium Saman Benth. 


G. 


Sap. 


Tr. Am. 


Pongamia Piscida Steud. 


G. E. 


F. P. 


! Ind. 


Prosopis juliflora Benth. 


G. 




N. Am. Tex. 


Prosopis rusci folia Griseb. 


G. 


Sap. 


Argen. 
Chili. Mex. 


Psoralea glandulosa L. 


G. L. 


Em. 


Psoralea macrostachya DC. 


G. 


Sap. 


Cal. 


Psoralea pentaphylla L 
Psoralea ten ui flora Pursh. 


G. 


Mex. 


G. 


Sap. 




Pterocarpus csculcntns Schw. 


G. 


lntox. 


Tr. Afr. 


Pterocarpns Marsupium Roxb. 


L. 


Astr. 


Ind. 


Rhynchosia minima DC. 


G. 




Cosmop. Trop. 


Robinia Pseudo-acacia L. 


G. Chcs. 


Toxal. 


N. Am. S. 
States 


Robinia viscosa Vent. 


L. Rusby 
Rushy 


|Em. 


N. A. 

S. Eur. 
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Sabinea florida DC. 


G. 




S. Eur. 


Securigera Coronilla DC. 


G. 




N. Am. S. 


Scsbania vcsicaria Ell. 


Ches. 




States 


Sophora alopecuroidcs L. 


G. 




Him. Reg. 


Sophora japonica L 


L. 


Par. 


Japan, China 


Sophora mollis Grah. 


G. 




China, Him. Reg. 


Sophora secundiflora Lah. 


G. Ches. L. 


Nar. 


Mex. 


Sophora scricca Nutt. 


L Ches. 


Nar. 


N. A. 


Sophora tomencosa L. 


G. M. 


Sop. 


Cold Reg. 


Stryphnodendron Barbatimam Mart. 


G. 


Sao. 


Braz. 


Stryphnodcndron polyphyllutn Mart. 


L. 


Astr. 


Braz. 


Swainsona coronillaefolia Salisb. 


G. 


I neb. 


Austr. 


Swainsona Grey an a Lindl. 


G. M. 


Ineb. 


Austr. 


Swainsona Oliverii F. Muell. 


M. 


I neb. 


Austr. 


Swainsona phacoides Benthm. 


M. 


Ineb. 


Austr. 


Swainsona procumbens K. Muell. 


M. 




Austr, 


Swartzia triphylla Willd. 


G. 




Tr. Am. 


TempleOonia egena Benth. 


G. M. 




Austr. 


Templctonia purpurea 


M. 




Austr. 


Templctonia rctusa R. Br. 


G. 




Austr. 


Tephrosia astragaloides Benth. 


G. 




Austr. 


Tephrosia Candida DC. 


G. R. 


F. P. 


Tr. As. 


Tephrosia cincrca Pers. 


G. R. 


F. P. 


| 


Tcphrosia coronillaefolia DC. 


G. R. 


F. P. 


Borbon. Is. 


Tephrosia densiflora 


G. 


F. P. 


Tr. Afr. 


Tephrosia frutescens DC. 


Sm. 




Honduras. 


Tephrosia macropoda Harv. 


G. 


F. P. 


S. Afr. 


Tephrosia nitens Benth. 


G. 




Tr. Am. 


Tephrosia pcrirulosa Baker. 


G. 


F. P. 




Tephrosia purptirea Pers. 


G. M. R. L 


F. P. 


Austr. 


Tephrosia tomentosa Pers. 


R. 


F. P. 


Arab. 


Tephrosia toxicaria Pers. 


G. R. L. E 




Jamaica 


Tephrosia virginiana Pers. 


G. 


A. P. 


K. Am. 


Tephrosia Vogclii Hook. 


G. R. 




Tr. Afr. 


Teramus lahialis Sprcng. 


G. 


Sap. 


Cosm. Trop. 


Tetlaplcura caerulca Willd. 


G. 




Tr. Afr. 


Tetrapleura Thonningii Benth. 


Ches. 


Dior. 


W. N. Am. 


Thcrmopsis rhombi folia Rich. 


L 


Tymp. 


Egypt 


Trifolium elegans Sair. 


C. 


Tymp. 


Med. Reg. 


Tri folium hybridum L. 


C. 




S. Eur. As.Min. 


Trifolium inenrnatum L. 


G. 


Mec. 


— — - » — w ^ ^ ^ ^ ^ » r 

S. Eur, 


Tri folium nigrescens Viv. 


C. 




S. Eur. 


Tri folium repens L. 


C. 


Tymp. 


N. Temp. Reg. 


Trigonella crctica Boiss. 


G. 




As. Min. 


Vicia Ervilia Willd. 


C. 




Eur. N. Afr. 


Wistaria chinensis DC. 


G. 




China 


Xvlia dolabriformis Benth. 


G. 


Sap. 


Burma. Malnv 



LENTIBULARIACEAE 



Pinguicula vulgaris L. G. [ tear. Sber? 

N. Am. 



LILIACEAE 



Agrostocrinum stypandroides Ev. M. 
Allium ascalonicum L. 


G. M. 

L 


Ant. 


Austr. 

Cult. 


Allium canadensc L. 


L. 


Ant 


N. A. 


Allium Cepa L. 


L 


Ent. 


Per. Bel. 


Allium Douglasii Hook. 


L. 


Ant 


Calif. 
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Allium Macleanii Baker 


L 


Ant. 

Ant. 

Ant. 


Afghan. 


Allium Moly L. 


L 


Eur. 


Allium Porrum L. 


L. 


Eur. 


Allium sativum L. 


L. 


Ir. 


Eur. N. A. 


Allium Schoenoprasum L. 


L 


Ant. 


Eur. As. 


Allium tricoccum Soland. 


Wh. L 


Ir. 


N. A. 


Allium ursinum L. 


C. L 


Ant. 


Eur. N. As. 


Allium Victorialis L. 


G. L. 


Ant 


Eur. Sib. 


Allium vineale L. 


C. 


Ir. 


Eur. N. A. 


Aloe abyssinica Lain. 


L. 


Pur. 


Austr. 


Aloe africana Mill. 


L. 


Pur. 


S. Af. 


Aloe arborescens Mill. 


L. 


Pur. 


S. Af. 


Aloe chinensis Steud. 


L 


Pur. 


China 


Aloe ferox. Mill. 


G. L 


Pur. 


S. Afr. 


Aloe saponaria Haw. 
Aloe ipicata L. 


G. 


Pur. 


S. Afr 


L 


Pur. 


S. Afr. 


Aloe succotrina Lam. 


L. 


Pur. 


S. Afr. 


Aloe tenuior Haw. 


G. 


Pur. 


Med. Reg. 


Aloe vera L. 


G. 


Pur. 


Med. Reg. 


Anemarrhena asphodeloidcs Bunge. 


a 




China. 


Aaparagua officinalis L 


L 


Ir. 


Eur. As. N. A. 


Asparagus scaber Brign 


L. 


Ir. 


Med. Reg. 
1 Cauc. 


Astclia Banksii A. Cunn. 


G. 




N. Z. 


Bulliine bulhosa Haw. 


G. M. 




Austr. 


Bulimic semibarbata Haw. 


G 




Austr. 


Chamadirium carolinianum Willd. 


G. L 


Ant. 


E. N. A. 


Colchicum autumnalc L. 


G.C.Stn.L. 




Eur. 


Colchicum ncapolitanum Tenore. 


C. 


Ast. 


Italy. 


Colchicum spedosum Stw. 


Sm. 


Ast. 


Cauc. Reg. 


Colchicum varicRatum L. 
Convallnria majalis L. 


C. 

G.SmC.L 


Art. 


S. Eur. 




Chcs.Rusby 


Car. I 


N. Tern. Reg. 


Dianella nemorosa Lam. 


G. 




As. Trop. 
Austr. 


Dracaena arborea Hon. 


G. 




Tr. Afr. 


Drimia ciliaris Jacq. 


G. 


Em. 


Agr. Austr. 
Madag. 


Drimia Cowanii Ridl. 


G. 




Erythronium albidum Nutt. 


L. 


Em. 


N. A. 


Erythronium americanum Ker. Gawl. 


L. 


Em. 


N. A. 


Erythronium Dens-canis L. 


G. 


Em. Ant. 


Eur. N. As. 


Erythronium granditlorum Pursh. 


G. 




N. Am. 


Erythronium purpurascens S. Wat 


G. 


Sap. 


Cal. 


Fritillaria Imperial is L. 


G. C. Mi. 


rr. 


Persia. Him. 
Reg. 


Eritillaria Meleagris L 




Ir. 


Eur. Cauc. 


Fritillaria puilica Spreng. 


L. 


Tneb. 


Reg. 


Gloriosa simplex L. 


G. 


Nar. 


W. N. Am. 


Gloriosa superba L. 


G. 


Em. 


Tr. Afr. 


Helonias frigida Lindl. 
Hyacinthus orientalis L. 


G. 

G. 




Trop. As. 


Leucocoryne 


M. 




Austr. 


Leucocrinum montanum Nutt. 


Ches. 


1 


N. Am. Rv. 
Mts. 


Medeola virginica L. 


G. 


Sap. 


N. Am. 


Melanthium cochinchinensc Lour. 


G. 




Cochin China. 


Melanthium virginicum L 


G. L 


Fly Poison 


N. Am. 


Muscaria comosum Mill. 


G. 


Sap. 


Med. Reg. On. 
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NAMB OF PLANT 


Authority j 


Properties 


Locality 


Muscaria racemosum Willd. 


Sm. 


lr. 


Med. Reg. 


Narthccium ossifragum Huds. 


G. C. 




Cauc. 

Eur. As. Min. 


Nothoscordum striatum Kunth. 


Ches. 




N. Am. 

N. Am. S. 


Ornithogalum sp. 


Mi. 




States 

Eur. As. Afr. 


Ornirhogalum nutans L. 


G. 


Em. 


Eur. As. Min. 


Ornithogalum thyrsoidcs Jacq. 
Ornithogalum umbellatuin L. 

Paradisea Liliastrutn Bertol. 


G. 


' 

Card. 


S. Afr. 

N. Afr. As. 
Min. 

Eur. 


Paris ohovata Ledeb. 


G. 


Sibcr. 


Paris quadrifolia L. 


G. C. ML 


Ir. Nar. 


Eur. N. As. 


Polianthes tubcrosa L 


Sm. L. 
G. 




Mex. 


Polygonatum biflorum Ell. 


G. 




N*. Am. 
Eur. Sibcr. 


Polygonatum officinale All. 


G. 




Polygonatum verticillatum All. 


G. 




Eur. N. As. 


Rutcus aculcatus L. 


G. L. 


Sap. 


Eur. Ori. 


Schoenocaulon officinale A. Gr. 


G. Sm. L. 


Aat. Par. 


Mex. 


Scilla bifolia L. 


Sm. 


Ir. 


Eur. As. Min. 


Scilla festalis Salisb. 


Sm. 


Ir. 


Eur. 


Smilax pseudo-syphilitica Kunth. 


G. 


Sap. 


Bra r. 


Stypandra glauca R. Rr. 


G. M. 


Austr 


Toneldia calyculata Wahl. 


G. 


Ant. 


Eur. K. Am. 


Trillium crectmn L. 


L. Rusby 


Em. 


E. N. Am. 


Trillium grandiflorum Salisb. 


1 G. 


Sap. j 


K. Am. 


Tulipa Gesneriana L. 


G. 


Eur. Orient 


Tulipa sylvestris L. 


1 G. 




Eur. 


Urginea Scilla Steinh. 


G. C. Sm. 


AM. F. P. 


S. Afr. 


Veratrum sn. 

Vcratrum album L. E. 


R. I, 

G. Mi. C. 


Ast. F. P. 


N. Temp. Reg. 
N. As. 


Veratrum californicum Dur. 


Sin. L. E. 
Ches. L. 


Hr. 


W. N. Am. Ry. 


Vcratrum viridc Ait. 


G. Ches. 


|Ir. Em. 


Mts. 

E. N. Am. 


Xanthorrhoea sp. 


L. Rusby 

G. 


1 


Austr. 


Xcrophylla Douglasii S. Wat. 




Sap. 


E. N. Am. S. 


Xcrophylla seti folium Michx. 


G. 




States. 

E. N. Am. 


Yucca iilamentosa L. 


G. 


Sap. 


W. N. Am. Ry. 

Mts. 

E. N. Am. S. 


Yucca glauca (Nutt.) Carr. 


G. 


Sap. 


Zygadenus angustifolium S. Wats. 


L. 




States. 
N. A. 


Zygadenus clcgans Pursh. 


Ches. L. 




E. N. Am. Ry. 


Zygadenus venenosus S. Wat. 


Ches. G. L 


1 


Mts. 

N. W. Am. 



LINACEAE 



Hugoma Mystax L. 


G. 




Ind. 


Linum catharticum L. 


G. L. 


Pur. 


Eur. Orient. 


Linum rigidum Pursh. 


Ches. 


Pur. 


N. Am. N. M. 


1 




Tex. 
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XAMK OK PLANT 


Authority 


Properties 


Locality 


Linum toxicum Boiss. 
Linum usitatissimum L- 


G. 

G. L 


If. 


Syria. 

Eur. Orient. 
N. Am. 


LOGANIACEAE 


Anthocleista granditlora Gilg. 
Buddleia brasiliensis Jacq. 


G. 


Aik. 
F. P. 


Hah.? 



krn. 



Buddleia globosa Hope. 

Buddleia Lindleyana Fori. 
Buddleia madagascariensis Lam. 
Buddleia polyscachya Fricsen. 
Buddleia variabilii Hemsl. 
buddleia verticillata II BK. 
Fagraca ceilanica Thumb 
GeUemium sempervirons Ait. 



G. 
G. 
G. 
G. 

R. G. 



Sin. G. 



G.C.Sm.L A«t. 



Sap. 

F. P. 

Tarn. 

Sap. F. P. 
ISap. 

F. P. 

|Cou. 



Chili. Peru. 

China. 

Madag. 

Abyss. 

Brazil. 



Nicodemia diversi folia Ten. 
Spigelia Anthelmia L 
Spigelia glabrata Mart. 

Spigelia niarylandica L. 

Spigelia pcdunculata HBK. 
Strychnos nngusti folia Benth. 
Strychnos brachiata Ruiz. & Pav. 
Strychnos Castclnaci Wedd. 
Strychnos colubrina L 
Strychnos cogcns Benth. 
Strychnos Crevauxiana Baill. 
Strychnos fttbleri Planch. 
Strychnos Icaja Baill. 

Strychnos Ignatii Berg. 

Strychnos innocua Del. 

Strychnos malaccensis Benth. 
Strychnos Melinoniana Baill. 
Strychnos Nux-Vomica L 
Strychnos paniculata Champ. 
Strychnos potatorum L 
Strychnos Pscudo-quina A. St 
Strychnos Santhierana Pierre. 
Strychnos spinosa Lam. 

Strychnos Ticutc Lesch. 

Strychnos toxifera Schomb. 
Sttrvchnos yapurensis Planch. 



Mil. 



G. 

G. L 
G. 

G. Sm. L. 

G. 

G. 

G. 

G. Sm. L. 

L. 

! v 

G. L 
iG. Sm. L 
G. 

L 

G. 

G.Sm.R.I.. 
G. 

G. 

G. 

G. 

G. 

I G Sin. L. 

I 0. Sm. 

L. 



Sap. 

Ir. Nar. 



Ir. Nar. 



.Con. 

ICon. 

A. P. 

A. P. 

A. P. 

A. P. 

Ordeal Pni 

Con. 



|Con. F. P. 



Mcx. 

Zeyl. 

E. N. Am. S. 
Sts. 

Mascar. Is. 
Trop. Am. 
Brazil. 

E. N. Am. 

N. Old World. 
China. 

Peru. 

India. 

Guiana 

Braz. 

Guiana. 

Vencz. 

Trop. Afr. 
Philipp. Is. 
Nubia. 

Bur. Malay. 
Guiana. 

Burma. 

[China. 

Burma. 

Braz. 






Con. A. P. 
Con. A. P. 
A P. 



I Madag. 
Java. 
Guian. 
Ecuador. 






LORANTHACEAE 



N. Am. S. Sts. 
Eur. Temp. As. 



Phoradendron flavesceus Nutt. 
Viscum album L. 



I L. Hyama.1 
| Sm. L |Ir. 



LYCOPODIACEAE 



Lycopodium 

Lycopodium 



clavatum 

Selago 



ML 

ML 



L 

L. 



|E>i 

Pc 



ur. 
Pur. 



N. Am. 
Eur. 



Eur. 



LYTHRACEAE 



Ammannia baccifera L. 
Cuphea viscossissima Jacq. 
Ginora mexicana Lam. 
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KAMI OT PLANT | 


Authority 


Properties 


Locality 




G. 




Trop. As. 




G. 


MB 


N. A. S. Am. 


Punica Granatum L. 


G. L 




S. Eur. Maurit. 



MAGNOLIACEAE 



Drimys aromatics F. Muell. 


G. 


Hvd. 


Austr. 


Drimys Winteri Forst. 


G. 


Hyd. 


S. Am. 


Illicium anisatum Cacrtn. 


G. Sm. L 




China. 


lllicium floridanum Ellis. 


G. Chcs. L. 




N. Am. S. Sts. 


Liriodcndron chincnsc Sarg. 


G. 




China. 


Liriodcndron tulipifera L 


G. 


Hyd. Sap. 


E. N. Am. 


Magnolia grandiflora L. 


G. 




N. Am. S. Sts. 


Manglietia glauca BL. 


G. 




Java. 


Michelia Champaca L. 


G. 


Aik. 


Malay. 


Michelin fuscata Bl. 


G. 


Aik. 


China. 


Michelia parvi folia Bl. 


G. 


Aik. 


lava. 


Talauma macrocarpa Zucc. 


G. 




Mex. 


Talauma ovata A. St. Hil. 


G. 


i 


Bra*. 



MALPIGHIACEAE 



Ryrionima amazomca Griseb. 


G. 


IBraz. 


Byrsonima ernssi folia HBK. 


. G. 


Guiana. 


Byrsonima ipicata Rich. 
Heternntcria syringac folia Griseb. 


G. 


Thop. Am. 


G. 


Bra*. 


Mnlpighia oxycocca Griseb. 


G. 


IW. Ind. 


Sphedamnocarput angolensis Planch. 


G. 


Trop. Afr. 



MALVACEAE 



Althaea rosea L 


~s~ 


Abort 


iOri. Cult. Eur. 
1 N. Am. 


Gossypium herbaccum L. 


G. L. 


Abort. 


Trop. As. 


Ilihiscus «livcrsifoliiis Jacq. 


C. 


Abort. 


Tr. Old World. 


Pavonia zcylanica 


G. 


Ant. 




Sida jamaiccnsis L. 


G. 




Trop. Am. 


Sida paniculata L. 


0 . 


Mech. 


Trop. Am. 


Sida urena L. 


G. 


Ir. 


Trop. Am. Afr. 


MELASTOMACEAE 






Mouriria rhizophoracfolia Card. 


G. 




Martinq. Is. 



MELIACEAE 



Carpa molucccnsis Lam. 


G. 




Tr. Old World. 


Dysoxylum arboresccns Mia. 
Flindcrsia Schottiana Fv. Muell. 


G. 




Borneo. 


G. 




Austr. 


Lansium domesticum Jack. 


G. 


Ant. 


Malay. 


Mclia Azeldarach L. 


G. C. 

Chcs. L. 


Ant. 


Himal. Cli. 
Cult. S. States. 


Melia birmanica Kurz. 


G. 




Burma. 


Naregamia alata W. & A. 


G. L. 


Em. 


Ind. 


Ptacroxylon obliquum Rdlk. 


G. 




Afr. 


Sandoricum indicum Cav. 


G. 




Trop. As. 


Swietinia humilis Zucc. 


G. 




Mex. 


Swictinia Mahagoni Jacq. 


L. 


Astr. 


IS. A. Mex. W.I. 


Trichilia sp. 


G. 


Sap. 


|S. Am. 


Trichilia Moschata Sw. 


L. 


Astr. 


Jamaica. 


Trichilia trifolia L. 


G. 


Abort 


IVenz. 


Walsura piscidia Roxb. G. & E. 


R. E. 


F. P. 


! India. 
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MELIANTHACEAE 



NAME OF PLANT 



Bcrsama sp. 

Melianthus comosus Vahl. 
Melianthus major L. 




Properties Locality 




Arab. & Abyss 
S. Afr. 

S. Afr. 



MENISPERMACEAE 



Anamirta paniculata Colebr. 


G. Sm C. 


Anomospermum japurense Rich. 


R. L. E. 
G. 


Cissampclos Pareira L 


G. 


Cocculus Ferrandianus Gaudich. 


G. 


Cocculus glaucesccns Bl. 


G. 


Cocculus laurifolius DC. 


G. 


Cocculus toxiferus Wcdd. 


G. 


Coscinium Blumeanum Miers. 


G. 


Menispermum canadenae L. 


L. 


Ptchygone ovata Miers. 


G R. 


Pericampylus incarius Miers. 
Sarcopetalum Harveyanum Fv. M. 
Stephania discolor Spreng. 
Stephania aculeata Walp. 


G. 


G. 


G. 


Tiliacora racemosa Colebr. 


G. 




Braz. 

Trop. Reg. 

Hawai, Is. 

Bur. Jav. 

Him. Reg. Jap. 



Ind. 
N. A. 



Malay. Ind. 
Ind. Malay. 



Ind. Malay. 
Austr. 

Tr. Old World. 



Ind. Jav. 



MONIMIACEAE 



Kihara nngustifnlia 



MONOTROPACEAE 



a 



onotropa uniflora 
Ptcrospora andromedca Nutt. 




Andrntn. 








MORACEAE 






Morus 

Morns 

Morus 


nlba L 
nigra L. 
rubra L. 


L. 

1 L. 
1 L. 


jtaen. 

Taen. 

|Tacn. 


(Temp. As. 

ST A * 


MYOPORACEAE 



Ivremophila maculata Fv. M. 
Mvoporum deserti A. Cunn. 
Pholidia maculata Baill. 



M. G. 
G. M. 
G. 




Austr. 

Austr. 



Myrica ccrifcra 



Astr. Nar. |N. A. 



MYRISTICACEAE 



Myristica gibbosa Hook. 
Myristica philippensis Lam. 



L. 


Astr. 


L. 


Astr. 



India. 
Phil. Is. 



MYRSINACEAE 



Acgiceras majus Gaertn. 
Acgiccras minus Gaertn. 
Anguillaria dioica R. Br. 

Clavija macrocarpa Ruiz. & Pav. 



G. E. R. 
G. R. 
M. 

G. 



Sap. 
F. P. 



' Tr. Old World. 
India. 

Aust. 

S. Am. 
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NAME OP PLANT 


Authority 


Properties 


Locality 


Embclia micrantha A. DC. 


G. 


Ant. 


Maurit. Is. 


Embelia Ribcs Burm. 


G. 




Trop. As. 


Jacquinia arborea Vahl. 


G. R. 


F. P. 


Trop. Am. 
W. Ind. 


Jacquinia armillaris Jacq. 


G. E R. 


F. P. 


Jacquinia obovata Schrad. 


G. R. 


F. P. 




Maesa indica Wall. 


G. 


F. P. 


Jnd. Malay. 


Maesa lanceolata Forsk, 


G. 




N. Air. 


Myrsine africana L. 
Theophrasta americana L. 


G. 

G. 


Taen. 


Him. Reg. Tr. 
& S. Afr. 
Azores W. Ind. 



MYRTACEAE 



Baeckea frutescens L. 


G7~ 


Abort. 


Malay. China. 


Barringtonia acutangulata Gaertn. 


G. 




Malacca Is. 


Barringtonia alba Blume. 


G. 




Malacca Is. 


Barringtonia Butonica Forst. 


G. R. 


F. P. 


Pacific Is. 


Rarringtonia Carey* Fv. M. 


G. 




Austr. 


Barringtonia insignis Mia. 


G. 




Malay. 


Barringtonia intermedia Viell. 
Barringtonia neo-ealedoniea Viell. 


G. 


F. P. 


N. Caled. 
N. Calrd. 


Barringtonia rncemosa Rexb. 




F. P. 


Malay. Polyn. 


Eucalyptui Globulus Labill. 


L. 


Astr. 


Austr. 


Eucalyptus microthcca F.v. MuelL 


G. 


F. P. 


Austr. 


Eucalyptus rostrata Schlecht. 


L 


Astr. 


Austr. 


Eugenia Jnmbos L. 


G. 




Trop. As. 


Lecytlm amara Aubl. 


G. 




Guian. 


Lecvthls lanceolate Poir. 
Melaleuca leucodendron I,. 


G. 


Nar. 


Brazil. 


Sm. L. 




Austr. 


Napolcona Whitfieldii Van lloutte 


G. 


Sap. 


Trop. Afr. 


Pimcnta acris Kostel. 


Whi. 


Ir. 


Ind. 


Piidium montanum Sw. 


G. 




W. Ind. 



MUSACEAE 



Musa sapientum L. 
Nepenthes gracilis Korth. 


G. 

G. 


Sap. 


Trop. Reg. 
Borneo. 


NYCTAGINACEAE 






Boerhnavia erecta L. 


G. 


Em. 


N. Am. W. Ind. 


Boerhaavia hirsuta L. 


G. 


Em. 


N. Am. W. Ind. 


Boerhnavia repens L. 


G. 


Em. 


Cosm. Trop. 


Pisonia obtusata Jacq. 


G. 


Em. 


W. Ind. 


Pisonia tomentosa Casar. 


G. 


Em. 





NYMPHAEACEAE 



F.uryale ferox Salisb. 
Nvmphaca advena Ait. 
Nymphaea alba L. 
Nymphaea lutea I.. 






Ind. China. 

N. A. 

N. Temp. Reg. 

Eur. 


OCHNACEAE 


Ochna sp. Schreb. 


G. 


|Afr. Ind. 


OLACEAE 


Villaresia Moorei F. v. M. 


G. 


Austr. 
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OLEACEAE 



NAME OP PLANT 


Authority 


Properties 


Locality 


Chionanthus picrophloia Fv. MuelL 
Chionantlius virginica L. 






N. Am. 


Foraythia intermedia Zabel. 


■in 






Forsythia suspensa Vahl. 


M» 




Japan, China. 


Foraythia viridissima Lindl. 


kH 


China. 


Jasminum Horibundum R. Br. 


nn 




Abyss. 


Jasminum officinale L. 


Soi. 




Jasminum Sambac Ait. 


G. 




Trop. As. 


Ligustrum vulgare L 


Sin. Ches. 


Fr. 


F.ur, As. N.Am. 


Olea dioica Roxb. 


G. 


Fin. 


Ind. 


Phillyrea media L 


G. 


Sa J’_ 


Med. Reg. 



ONAGRACEAE 

Ind. 

S. Afr. 

Ori. Ind. Kur. 



ORCHIDACEAE 



I.udwigia erigata L 
Montinin caryophvllacca 
Trapa natans L. 



Thunb. 



G. 

G. 



Angraecum fragans Thou. 


G. L. 


Am. 


Mnscar Is. 


Cataactum sp. 


G. 




Ind. 


Cymbidium aloi folium Sw. 


G 


Em. 


Ind. 


Cypripedium pubetccna VVilld. 


r Mm 




N. Am. 


Cypripedium spectabile Salisb. 






N. Am. 


Dcndrobium nnhile Lindl. 






China. 


Eria atcllata Lindl. 






Philipp. Ia. 


Eulophia virens Spreng. 






Ind. 


Habenarianigra R. br. 






Eur. 


Ncottia Nidus-avis Rich. 


G. 


Ant 


Eur. N. As. 


Orchis coriophora L. 


G. 


Coo. 


Eur. Orient. 


Orchis odoratissima L. 






Eur. 


Orchis purpurea Huda. 


IMdM 




A». Min. 


Orchis Sitnia Lam. 


G. 


Cou. 


Eur. Ori. 


Phn. 


ins callosus Lindl. 


G. 






Pha 1 


laenopsis amabilis Blume 


G. 




Malay. 


Pha 


laenopsis Lucddemanniana Retchb. 


1 c,. 




msmnm 



OROBANCHACEAE 

OXALIDACEAE 



Oxalis Acetosclla L. 


L. 


Ant 


Eur. As. N. 
. Afr. N. A. 


Oxalis amara A. St. Hill. 


G. 




Braz. 


Oxalis Pes-caprae L. 

Oxalis purpurata Jacq. 

Oxalis Smithiana Eckl. & Zeyr. 


G. L. 


Dior. 


S. Afr. 
S. Afr. 


G. 




S. Afr. 



PALMACEAE 



Areca Catechu L. var. nigra. 
Arenga saccharifera Labill. 


G. L 


Nar. 


Ind. Malay. 


G. 




Malay. 


Rorassus flabelliferm Murr. 


G. 




Ind. 


Cocos amara Jacq. 


G. 




W. Ind. 


Cocos nucifera L. 


L. 


Ver. 




Corypha umbraculifera L. 


G. 




Trop. Afr. Ind 


Hyphaene thebaica Mart. 


G. 


Taen. 


Trop. Air. 


Hyphorbe indica Gacrtn. 

Phoenix dactylifera 


G. 

G L 


Cur. 


N. Afr. Arab. 
— 
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PANDANACEAE 



NAME OF PLANT 


Authority 


Properties 


Locality 


Panclanus odoratissimus L. 


G. 




Ind. Arab. 


Pandanus Thomensis Henrig. 


G. 




PAPAVERACEAE 



Argemone alba Lestib. 


L 


Nar. 


s. u. s. 


Argemone intennedia Sw. 


L 


Nar. 


Mcx. 


Argemone mexicana L. 


Sm.Ches.L. 


Nar. 


N. Am. Tex. 


Bocconia cordata VVilld. 


L 


Ant. 


MCX. 

China. Japan. 


Bocconia frutesccns L 


G. L 


Ant. 


Mcx. Peru. 


Chelidonium majus L 


C Rusby 

G. Sni. 
Ches. Mi. 
L 


Ir. Nar. 


Eur. As. N.Am 


Eschscholtzia califomica Cham. 


G. 




Calif. 


Glaucium corniculaiuin Curb. 


L. 


Pur. 


Eur. 


Glauciutn ilavum Crantz. 


C. Sm. L 


Ir. 


Eur. Med. Reg 


Hypccoum procumbens L. 


G. 




Med. Reg. 
Arabia. 


Papavcr aculeatum Thumb. 


C. 




S. Afr. Austr. 


Papavcr Rhoeaa L. 


G. Sm. | 
Ches. C. L. 


Ir. 


Eur. Ori. Afr. 

• 


Papavcr aomniferum L 


C. Mi. 
Ches. L. 


Nar. 


Eur. As. Ind. 
N. Am. 


Rocmeria violacea Medic. 


Sm. 


Ir. 


'Eur. N. Afr. 


Sanguinaria canadensis L. 


G. Rusby L. 


Ir. Km. 


N. Am. 


Stylophorum diphyllum Nutt. 


G. 


. 


N. Am. 



PASSIFLORACEAE 



Andcnia lobata Engl. 


C! 


Am. 


Trop. Afr. 


Carica Papaya L. 


G. 




Trop. Amr. 


Carica querci folia H. St. Hil. 


G. 






Carica spinosa Aubl. 


G. 




Braz. t>uiana. 


Modccca palmata Lam. 


G. 




Ind. 


Modecca trilobata Roxb. 


G. 


Sap. 


Ind. 


Modccca venenata Forsk. 


G. 




Ophiocaulon gummifera Han. 


G. 




Trop. Afr. 


Passiflora cacrulca L 


G. 


Em. 


Brazil. 


Passiflora foetida 


Sm. L. 


Antisp. 




Passiflora Herlicrtiana Kcr-Gawl. 


G. 


Austr. 


Passiflora hispida DC. 


L. 


Nar. 


Jamaica. 


Passiflora incarnata L. 


L. 


Antisp. 


Trop. Amer. 


Passiflora laurifolia L. 


G. L. 


Hyd. 


Trop. Amcr. 


Passiflora quadrangularis L 
Passiflora rubra L 


1 G. L. 
G. 


Nar. 

|Nar. 


Trop. Amer. 
W. Ind. 



PHYTOLACCACEAE 



Anisomeria drastica Mey. 


G. 






Gallesia Scorodendron 


G. 


Ant. 




Petiveria alliacea L 


G. L. 


Abort. 


W. Ind. 


Petiveria tetrandra Gomez. 


G. 


F. P. 


Brazil. 


Phytolacca abyssinica Hoffm. 


G. 


Sap. 


Trop. & S. Afr. 


Phytolacca acinosa Roxb. 


G. 


Del. Sap. 


Him. Reg. Chin. 


Phytolacca decandra L. 


G. C. L. 


Nar. Em. 


N. Amer. 


| Ches. Rusby 


Sap. 
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NAMK OH PLANT 


Authority 

| 


Properties 


locality 


Phytolacca riioica 


G. 




U3EZIBK 


Phytolacca icosandra L. 


G. 






Pircunia sp. (Phytolacca) 


G. 






Kivina humilis 


G. 


UTSS?* 



PIPERACEAE 



Piper Carpunya Ruiz. & Pav. 


! G. L. 




India. 


Piper danenense C. DC. 


L 


Sial. 


Chili & Peru. 


Piper methytticum Forst. 


R. E. 


F. P. 


Panama 


Piper nigrum L. 


L 


Ineb. 


Pacific Is. 


Piper Palmeri C. DC. 


G. 


Sap. 




Piper peltatum L,. 


L. 


Diur. 


Trop. Am. 


Piper umbellatum L. 


! l. 


Diur. 


Cosm. Tr. Reg. 



PIROLACEAE 



Chimaphila maculate Pursh. 




Astr. 


N. Ant. 


Chimaphila umbellata Nutt. 




Astr. 


Eur. N. As. 








N. A. 


Monotropa uniflora 






Him. Reg. 


Pyrola chlorantha Sw. 




Astr. 


Japan. N. A. 
Eur. N. A. 


Pyrola clliptica Nutt. 




Astr. 


N. A. 


Pyrola rotundi folia I.. 




Em. 


N. Temp, Reg. 


Pyrola minor L. 




A«tr. 


N Temp. l-'n. 



PITTOSPORACEAE 



Billnrdiera longitloru I-ihill, 




Sap. 




Pittosporum coriaceum Ait. 


G. 


Sap. 


Madeira Is. 


Pittosporum corni folium A. Cunn. 


G. 


Sap. 


N. Zeal. 


Pittoaporum crassifolium Soland. 


G. 


Sap. 


N. Zeal. 


Pittosporum eugenioides A. Cunn. 


G. 


Sap. 


N. Zeal. 


Pittosporum ferruginrum Ait. 




Sap. 


Malay. Austr 


Pittosporum floribundutn W. & A. 


G. 


Ind. 


Pittosporum Huttonianum T. Kirk. 


G. 


Sap. 


N. Zeal. 


Pittosporum javanicum Bl. 


G. 


F. P. 


Java. 


Pittoaporum Moorei F. v. Murll. 


G. 


Sap. 


Pittosporum phillyracoidca DC. 


G. 


Sap. 


Austr. 


Pittosporum rhombi folium A. Cunn. 






Pittosporum tobira Ait. 


G. 




Japan. China. 


Pittosporum undulatum Vent. 


G. 


Sap. | 


Austr. 



PLANTAGINACEAE 

PLATANACEAE 



Platanus occidentalis L. 
Platnnus orientalis L. 


G. 

G. 


Hyd. 

Hyd. 


N. Am. 

S. Eur. Orient. 


PLUMBAGINACEAE 




Armeria eloagata Hoffm. 
Plumbago capensis Thunb. 


L 


Astr. 


Eur. 


Plumbago europaea L. 


L 


Em. 


S. Eur. Caucas. 


Plumbago rosea L. 


G. L. 


Nar. Acr. 


Tnd. 


Plumbago scandens L. 
Plumbago toxicaria Bcrtol. 


G. I.. 
G. 


Pur. 


Trop. Am. 
Trop. Afr. 


Plumbago zevlanica L. 


G. 


Abort. Ir. 


Tr. Old World. 


Statice pectinata Ait. 


G. 


F. P. 


Canary Ts. 
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POLEMONIACEAE 



V A of A VT 


A ntliAf itv 




LocaMtv 


>AMh Or rl*AM 


AUIUUI UY 


X 1 LA vo 




Cantua buxi folia I .am. 


G. 




Peru 


Cantua pyrifolia Juss. 


G. 




Peru 


Cobaca scandcns Cav. 


G. 


Sap. 


Mex. Ry. Mts. 


Gilia achillaefolia Benth. 


G. 


Sap. 


N. Am. 
Calif. 


Gilia aggregata Spreng. 

Gilia laciniata Ruiz. & Pav. 


G. 


Sap. 


N. A. Ry. Mts. 


G. 


Sap. 


Peru. Chili. 


Locsclia cacrulea G. Don. 


G. L 


Em. 


Mex. 


Phlox L. 


G. 




N. Am. 


Polcmonium borcalr Adams. 


G. 


Sap 


Siberia. 


Polemonium caerulcum I,. 


L. 


Sap. 


N. Temp. Reg. 


Polemonium flavum Greene 


G. 


Sap. 


N. A. N. Mex. 


Polemonium gracile WilUI. 


G. 


»>ap. 




Polemonium humile Willd. 


G. 


Sap. 


Arct. Reg. 


Polcmonium panciflorum Ser. Wat 
Polcmonium reptans L 


G. L. 


Sap. 


W. N. Am. 
N. Am. 


POLYGALACEAE 






Kramcria triandra R. & Pav. 


L. 


Art. 


Peru 


Monnina ap. R. & P. 


G. 


Sap. 


Trop. Am. 


Polygnla alba Nutt. 


L 


Ir. 


N. A. 


Polygala amara L. 


G. 




Fur. 


Polygala angulata DC. 


G. 


Sap 


Brazil. 


Polygala aspalatha L. 


G. 


lr. 


Braz. 


Polygala Boykin! Nutt 


L 


N. A. 


Polygala Cyparissias A. St. Ilil. 


C. 




Mexico. 


Polygala glandulosn MBK. 


G. 




Polygala Javana IX.'. 


G. 


Sap. Ins. 


Malaga. 


Polygala Senega I.. 




Sap. lr. 


N. Am. 


Sccuridaca longcpeduculata Pres. 


1 G. 


P. 


Abyss. 


POLYGO 


•NACEAE 






Fagopyrum eaculentum Mocnch. 
Polygonum acre HBK. 


C. 


Ir. 


Kur. N. As. 


RLE 


ilr. F. P. 


Cosm. 


Polygonum bnrbatum I.. 


G. 


F. P. 


Tr. Old World. 


Polygonum Bistorta L. 


C. L. 


Astr. 


N. Reg. 


Polygonum Convolvulus L. 


C. 




N. Temp. Reg. 


Polygonum llaccidum Meiss. 


G. 


Ir. 


I nd. Malay. 


Polygonum Uydropipcr L. 


G. C. L 


Ir. 


Temp. Reg. N. 

& S. 


Polygonum hydropiperoides Michx. 


G. 


Ir. 


N. Am. 


Polygonum orientale L. 


G. 


Ir 


Tr. Old World. 


Rheum Fmodi Wall. 


L. 


Pur. 


Him. Reg. 


Rheum hvbridum Murray 
Rheum officinale Baill. 


L 


Pur. 


Mongolia 


L 


Pur. 


Thibet. 


Rheum palmatum L. 

Rheum Rhaponticum Delarb. 


Sm. 


Pur. 


Mong. 


L. 


Pur. Astr. 


Siberia. 


Rumex abyssinicus Jacq. 


Newspaper 
1 Death in 
Iowa 

G. 


Tacn. 


(Abyss. 


Rumex Acetosa L. 


L 


Astr. 


Fur. N. As. 


Rumex Aceto sella 


C. L. 


Oxal. Acid 


Eur. N. Am. 


Rumex Crispus 




Oxal. Acid 


Fur. N. Am. 


Rumex Ecklonianus Meiss. 


G. 


Tacn. 


S. Afr. 


Rumex hymenosepalus Torr. 


G. L. 


Astr. 


W. & S. W. N. 
Am 


Rumex obtusifolius L. 


L. 


Astr. 


/ llllt 

Eur. As. N. A. 
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PORTULACEAE 



NAME OF PLANT 


Authority 


! Properties 


Locality 


Lewisia rediviva Pursh. 


G. 




W.N'.Am. Mont. 


Talinum polyandrum Ruir. & Pav. 


G. 


|Acr.* 


Peru. 



PRIMULACEAE 



Anagallis arvensis L. 


G.C. Ches.lSap. 


Eur. Temp. As, 


Cortusa Matthioli L. 


ML L 
C. 


Sm 


N. As. 


Cyclamen curopacum L 


R. C. E. G. 

1 


Sap. F. P. 


Eur. Cauc. Reg. 


Cyclamen graecum Link. 


L. 

R. 


F. P. 


Greece. 


Cyclamen hederae folium Ait. 


G. 




S. Eur. 


Cyclamen lati folium Sibth. & Sm. 


G. 




Greece, A. Min. 


Lysimachia Nummularia L 


G. L 


Astr. 


Eur. 


Primula Auricula L. 


G. 




Eur. 


Primula obconica Nance. 


G L 


Ir. 


China. 


Primula Parryii A. Gray. 


Pam. 




Ry. Met. N. A. 


Primula reticulata Wall. 


G. 




Him. Reg. 


Primula sinensis 


Sm. 


Ir. 


China. 



PROTEACEAE 



Brabejun L. 


G. 


Hyd. 


S. Afr. 


Grcvillca mimosoides R. Br. 


G. 


A ust r. 


Hclicia robusta Wall. 


G. 


•lyd. 


Him. Reg. Bur- 
ma. Malay. 


Knightia cxcelsa R. Br. 


G. 


Sap. 


N. Zeal. 


Macadamia temi folia F. Muell. 


G. 


Hvd. 


Austr. 


Protca cynaroides L. 


G. 


Hyd. 


S. Afr. 


Roupala Pohlii Meiss. 


G. 


Braxil. 


Roupala vervaineana TIort. 


G. 




Austr. 


Xylomelum pyri forme Knight. 


G. 




Austr. 



RANUNCULACEAE 



Aconitum Anthora L. 






N. As. 


Aconitum chinensc Sicb. 


L 




Japan. 


Aconitum ferox Wall. 


C. Sm. L. 


F. P. Ast. 


Him. Reg. 


Aconitum columbianum N'utt. 


Ches. 




W. N. Am. 
Ry. Mts. 


Aconitum Fischeri Reich. 


L. 




N. As. N. Am. 


Aconitum hcterophyllum Wall. 


C. L 




Him. Reg. 


Aconitum japonicum Decne. 


L 




Japan. 


Aconitum Lycoctonum L 


Mi.C.G.L. 




Eur. .\. As. 


Aconitum Kapcllus L 


Mi. Rusby 
C.Sm. Wh. 
L. Ches. 


Att 


K. Temp. Reg, 
Eur, 


Aconitum noveboracense Gray. 


Rusby 


Ast. 


E. N. Am. 


Aconitum uncinatnm L 


L. 




N. A. Japan. 


Actaea alba <L.) Mill. 


L Rusby 
Ches. 


Em. 


N. A. 


Actaca rubra (Ait.) WilkL 


Rusby 




M. Temp. Reg. 


Actaea spicata L. 


Wh. G. Sm. 




N. A. 


Adonis Dill. sp. 


ML 




Eur. As. 


Adonis aestivalis L. 


G. 




Eur. Ori. 


Adonis amurensis Rcgcl & Radde. 


G. 




Manchuria. 


Adonis vernalis 


C. Sm. L. 




Eur. N. Am. 


Anemone altaica Fisch. 


G. 


■ 


Siber. Altai. 


Anemone apennina L. 


ML 




N. Am. 
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NAME OF PLANT 


Authority 


Properties 


Locality 


Anemone coronaria 


L. 


lr. 


Med. Reg, Ori. 


Anemone nemorosa L. 


Sm. C. G. 


Ir. 


Eur. N. As. N. 


Anemone parviflora Michx. 


ML L 
G. 




Am. 

N. Am. 


Anemone patens L. var Wolfgangiana 


Chcs.Rusby 


Abort. Ir. 


N. Cent. St. Ry. 


Koch. 

Anemone pratensis L. 
Anemone Pulsatilla L. 


1 c. 1 




Mts. Hr. Am. 
Eur. 


G.C.MLSm. Abort. lr. 


Eur. 


Anemone ranunculoides L. 


ML L. 


Hr. 


Eur. Can. 


Anemone sylvestris L 


L 


Hr. 


Siberia. 

Eur. Cauc. Reg. 


Aquilegia caerulea James. 


L 


Diur. 


W. N. Am. 


Aquilegia canadensis L. 


„ L. 


Diur. 


N. A. 


Aquilegia vulgaris. L. 
Caltha arctica K. Ur. 


G.C.Mi.L. 


lr. 


Ear. Ori. 


n ^ 


Pur. 


Arct. Reg, 


Caltha palustris L. 


G. C. Sm. 


^Acr. 


N. Temp. & 


Cimicifuga foetida L. 


C. Sm. 


,Acr. 


Arct. Reg. 
Eur. Siberia. 


Cimicifuga racemosa L. 


G. Sm. L. Ast. 


N. Am. 


Clematis acthuiinefolia Turc*. 


I'UMiy 

G. 


|Acr. 




Clematis alpina Mill. 


G. C. Sm. 


Sap. 


Eur. K Am. 


Clematis Hergeroni A. I.avall. 


G. 


Sap. 




Clematis brachiata Thunb. 


G. 


Vcr. 


S. Afr. 


Clematis Huchaniana IX'. 


G. 


Sap. 


Him. Reg, 


Clematis caripensis HBK. 
Clematis cirrhosa L. 


G. 


Vcs. 


Mex. 


C. 


Sap. 


Med. Reg. 


Clematis Flammula L. 


C. G. 


Sap. 


Med. Reg. 


Clematis Horida Thunb. 


G. 


Ir. Sap. 
Sap. II yd. 




Clematis Fremont i S. Wat. 


G. 




Clematis Gouriana Koxb. 


G 


Ir. 


Ind. Malay. 


Clematis integrifolia L. 


G. C. 


Hyd. 


S. Eur. N. As. 


Clematis lanuginosa Lindl. 


G. 


Ir. Hyd. 


China. W. N. 


Clematis mauritiana L. 


G. 


Amer. Ry. Mts. 
Madag. Maurit 
Is. 

Him. Reg. Ori. 


Clematis orientalis L. 


G. 


Hyd. 


Clematis Pitcheri Torr. & Gray. 


G. 


San. 


E. N. Am. 


Clematis pseudo-flammula Sch. 


G. 


Sap. 




Clematis reticulata Walt. 




Sap. 


N. Am. 


Clematis Vitalba L 


G.Sm.C.ML 


Ir. 


Eur. N. Afr. 


Clematis Wightiana Wall. 


L 


Hyd. 


Cauc. 

Ind. 


Clematis Williamsii Gray. 


G. Sm. 


Japan. 


Delphinium Ajacis L. 


M. G. L. 


Ir. 


Eur. 


Delphinium Brunonianum Royle 


G. 


Card. 


Him. Reg. 


Delphinium caeruleum Jacq. 


G. 




Him. Reg. N. 


Delphinium Consolida L. 


C. ML L. 


Ast. 


Am. 

Eur. N. As. 


Delphinium Geyeri Greene 


Ches. 
Chcs. L. 


Acr. 


N. A. Ry. Mts. 


Delphinium Menziesii DC. 


Ches. 

G. L. Chcs. 


Car 


W. N. Am. 


Delphinium mauritiana Coss. 


G. 




N. Afr. 


Delphinium peregrinum I.. 


G. 




S. Eur. Ori. 


Delphinium recurvatum Greene 


Ches. L 


Acr, 


W. N. Am. 


Delphinium Requieni DC. 


Ches. 

C. 




Med. Reg. 


Delphinium scopulorum A. Gray. 


L Ches. 




N. Am. 
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Delphinium Staphisagria L. 

Delphinium tricorne Michx. 
Delphinium trolliiiolium Gray. 
Delphinium uncinatum Hook. 
Eranthis hyemalis Salisb. 
Helleborus foetidus L. 
Helleborus nigcr L. 

Helleborus odorufl Waldst. 
Helleborus orientalis Lam. 
Helleborus viridis L. 
Hydrastis canadensis L. 
Isopyruin fumarioides L. 
Isopyrum thalictroides L. 
Knowltonia vesicatoria Sims. 

Nigella damascena L. 

Nigella saliva L 
Ranunculus abortivus L 
Ranunculus acris L. 



Ranunculus 

Ranunculus 

Ranunculus 

Ranunculus, 

Ranunculus 

Ranunculus 

Ranunculus 

Ranunculus 

Ranunculus 

Ranunculus 

Ranunculus 

Ranunculus 

Ranunculus 

Ranunculus 

Ranunculus 



alpestris I„ 
aquatilis L. 
arvcnsis L. 
asiaticus L 
auricomus L. 
bulbosus L 
Ficaria I, 
Flammula L. 

hybridus 
lanuginosus L. 
lappaccus 
lingua L. 
polyanthemos L. 
repens L. 
sccleratus L 



Ranunculus scplcntrionalis Poir. 
Ranunculus Thora L 

ThaUctrum flavum I. 

Thafictrum foetidum L. 
Thalictrum macrocarpum Grcn. 
Trollius asiaticus L. 

Trollius europaeus L. 

Trollius pumilus D. Don. 
Zanthoriza 



|G.SmAV.C. Ast Paras 

G. L. Ches. Car. 

I G. Ches. 

G. L. Ir. 

Sm. G. Ast. 
C.G.Sm.I„ Pur. 
G.W.C.Sm. Pur. 

L Mi. 

Sm. 

C. Sm. 

G. Ches. L. Pur, 

L. Kerb. 

G. Hyd. 

G. i 

G. L. [Act. Vcs. 



L. 

I c. l 

(CG.Sm.Mi. 

L. 

Mi. Sm. 

' G.Sm.C.L. 

I Sm. 

Mi. Sm. L 
aC.Mi.Sm. 
IG.C.Sm.Mi. 
G.C.Sm.M i. 
Rusby 

C. C. Mi. 
G. 

Sm. M. 
C. Mi. 

ML 
C Mi 
G. Mi. Sm. 
Rushy Ches 

G. Mi. 

Rusby 

c. 

Sm. 

C. G. 

G. 

G. 

G. 

M. 



s. I Med. Reg. 



Acr. Ir. 



(S. Afr. Cape. 
Reg. 

Med. Reg. 
Med. Reg. 

IE N. Am. 

'Fur. N. As. 
Eur. 

Tem. Reg. 

Eur. N. As. 
Asia. 

N. Temp, Reg, 
Temp. Reg. 
Eur. Caucas. 



E N. Am. 
iS. Eur. 

Eur. N. As. 
'Eur. Siberia 



Siberia. 

Eur. Caucas. 
'Him. Reg. 
I.Austr. 



RESEDACEAE 



Reseda Tourn. sp. 
Reseda Luteola L. 



Ceanothus americanus L. 
Oanolhus azureus Desf. 
Ceanothus caeruleus Lag. 




RHAMNACEAE 

G. L. 
G. 
L. 



E N. Am. 
Mex. 

Mcx. 
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eanothus mtcgcrnmus Hook 
Ccanothus ovatus Desf. 

Ceanothus thvrsiflorus Eschw. 
Ceanothus velutinus Dougl. 

Colletia spinosa Lam. 

Discaria scrratifolia Benlh. & Hook. 
Gouania Jacq. sp. 

Karwinskia Humboldtiana Zucc. 

Paliurus aculeatus Lam. 

Rhamnus Alatemus L. 

Rhamnui californica Each. 

Rhamnus caroliniana Walt. 

Rhamnua cathartica L. 

Rhamnus Frangula L. 

Rhamnus Purshiana DC. 

Rhamnus Wightii W. & A. 

Zisyphua Joaieira Mart. 

Zjzyphus Lotus Lam. 

Zizyphus saliva Gacrtn. 






G. Sap. 

G. Sap. 

G. L. Sap. 

G. I Sap. 

G. Sap. 

G. I 

G. Coult. 
(Mtchell) 

G. L. 

C. 

G. Ir. 

L. Lax 

C. Sm. L. Ir. 



I C. C. 



Lax. 

Lax. 



RHIZOPHORACEAE 



angle 



N. W. Am. 

N. Am. 

Calif. 

N. W. Am. Ry. 
Mu. 

S. Am. 

Chili. Pat. 

W. N. Am. Tex. 

S. Eur. W. As. 
Med. Reg. As. 
Minor. 

As. Min. 

N. A. 

Eur. As. &• N. 
Afr. 

Asia. N. Afr. 
Eur. 

N. A. 

Fnd. 

Brazil. 

Med. Reg. 

I Med. Reg. 



I E*:'" - 



ROSACEAE 






Agrimonia cupatoria L. 


G. L. 


Ant. 


N. Tern. 


Brayera anthelinintica Kunth. 


G. L 


Ant 


, Abyss. 


Ccrcocarpus parvifolius Nutt. 


G. 


Sap. 


Ry. Mts. W. 
N. Am. 


Cormun foliosa Planch. 


G. 


Hyd. 




Cotoncaster Rupp. 


G. 


If yd. 


N. Temp. Reg. 


Gillcnia stipulacea Nutt. 


G. L. 


Em. 


N. Am. 


Gillenia trifoliata Moench. 


L G. 


Em. 


N. A. 


Kageneckia angustifolia D. I>on. 
Kagcncckia oblonga Ruiz. & Pav. 


G. 


Hyd. 


Chili. 


G. 


Hyd. 


Chili. 


Licania hypoleuca Benthm. 


G. 


New Gran. 


Xuttallia ccrasiformis T. & G. 


G. L. 


(AinyR, Hyd.lW. N. Am. 


Osteomeles arbuti folia Lindl. 


G. 


Hyd. 




Pcraphyllum ramosissimum Nutt 


G. 


Hyd. 


N. W. Am. 


Potcrium canadense A. Gray. 


G. 


Em. 


N. Am. 


Poteriutn officinale A. Gray. 


L. 


Astr. 


Eur. N. Am. N. 
As. 


Prunus amara 


Sm. 


A st. 


Asia 


Prunus Amygdalus Stokes. 


C. G. Sm. 


Hyd. 


N. Afr. Eur. W 
As. Orient. 


Prunus Capollin Zucc.. 


G. 


Hyd. 


Mex. 


Prunus caroliniana Ait. 


Ches. 


Hyd. 


N. A. 


Prunus demissa D. Dictr. 


Ches. 


Hyd. 


Ry. Mts. W. N. 
Am. 


Prunus domcstica L 


L. 


Lax. 


Eur. Cauc. Reg. 


Prunus Laurocerasus L. 


Sm.Mi.C.L.lHyd. 


Orient. 


Prunus Mahaleb L. 


G. 


Hyd. 


S. Eur. Orient. 


Prunus persica Stokes. 


G. C. 


Ast. Hyd. 


Temp. As. 










Locality 



Primus serotina Ehrh. 
Prunus undulata Ham 
Prunus virginiana L 
Purshia tridentata DC. 



Pygeum africanum Hook. 

Pygeum parviflorum Teijsm. & Binn. 
Pyrus L. 

Pyrus Aucuparia Gaerln. 

Pyrus lanata D. Don 
Pyrus Sorbus Gaertn. 

e ija saponaria Molina 

Dtypos herricides Sieb. and Zucc. 
Rosa canina L. 

Rosa gallica L. 

Rubus chamacmorus L. 

RubuC cunci folia E. Merc. 

Rubus villosus Ait. 

Spiraea Aruncus L. 

Spiraea bclla Sims. 

Spiraea cancsccns D. Don. 

Spiraea Filipcndula I.. 

Spiraea Humboldtii Hor#. 

Spiraea hypcricifolia L. 

Spiraea japonica L. 

Spiraea laevigata 1* 

Spiraea palmaia Pall. 

Spiraea tomenlosa L. 
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NAME OF PLANT 



Authority Properties 



RUBIACEAE 




Mascar. Is. 
Aniic. Is. 

N. Zea. 

Malay. 

;N. Tern. Reg. 

1 Magellan. 

K. A. 

N. Tern. Reg. 
N. A. Eur. 
Peru. 

Peru. 

Tr. Am. 

E. N. Am. Jap. 
Borneo. 

Tr. Afr. 



A. P 

Diur, 



Morelia sen 



Aspcrula cynanchica L 
Asperula odorata L. 

Basanacantha tctracantha Hook. 
Bolliriospora corymbosa Hook. 
Ccpbaclis toxica A. St. Hil. 

Ccphalanthus occidentalis L 
Chiococca P. Br. sp. 

Chiococca P. Br. sp. 

Chiococca bradiiata Ruir. and Pav. 
Chiococca raccmosa L 
Cinchona sp. 

Coffca mauritiana I,am. 

Co flea odorata Forst. 

Coprosoma linariifolia Hook. f. 
Coptosapelta tlavescens North. 
Galium Aparinc L 

Galium asprellum Mx. 

Galium triflorum Mx. 

Gcophila macropoda DC. 

Geophila reniformis G. Don. 
Hamclia patens Jacq. 

Mitchella repens L. 

Mitragyna speciosa Korth. 

s A. Rich. 



Eur. As. Min. 
Eur. 

Tron, Am. 



L. 

G L. 
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NAMB OF PLANT 


Authority ^ Properties 


Locality 


Mussaenda frondosa L. 


G. 


Sap. 


Malay. Ind. 


Oblcnlandia senegalensis Hiern. 


G. 


Ant. 


Ind. Tr. Air. 


Oldenlandia umbcllata L- 


L. 


Ant. 


India 


Pacdcria foetida 


Sm. 




Ind. Malay. 


Palicourca rigida HBK 






S. Am. 


Pavetta reticulata Bl. 


G. 


Em. 


Java. 


Plectronia dicocca Burck. 


Cx 


|Hyd. 




Psycho tria emetica L. 


L. 


lEm. 


N. Gran. 


Psychotria Ipecacuanha Stokes 


| G. Wh. L. De.p Em. 


Braz. 


Randia aculeata L. 


. Sm. 




W. Ind. 


Randia dumetorum La. 


G. L 


F. P. 


Tr. Old World. 


Sickungia rubra Mart. 


G. 


Aik. 


Braz. 


Spcrmacoce capitata Willd. 


G. 




Peru. 


Spermacoce semierecta Roxb. 


G. 


Cou. 


Sumatra. 


Tricalypsa Sonderiana Hiern. 


G. 


P. 


Tr. Afr. 


Vangueria spinosa Roxb. 


G. 




Tr. As. 




ronychia lauri folia 
Casimiroa edulis L 
Choisya ternata HBK. 

Citrus Aurantium L. 

Citrus medica L. 

Cuaparia febrifuga H. & n. 
Cuaparia toxiearia Engl. 

Evodia rutaecarpa Hook. 

Lunasia philipinensis Planch. 
Melicopc erythrococca Benth. 
Peganum amidysintericum Kostcl. 
Peganum Harmala L. 

Pilocarpus sp. 

Pilocarpus officinalis Poehl. 
Pilocarpus pennatifolius Lem. 
Pilocarpus racemosus Vahl. 
Pilocarpus spicatus A. St. Hil. 
Ptelea trifoliata L. 

Ruta graveolcns L. 

Ruta montana Mill. 

Skimmia japonica Thunb. 
Thevetia Ahouai A. DC. 

Thevetia ncriifolia Juss. 
Zanthoxylum alatum Roxb. 
Zanthoxylum caribaeum Lam. 
Zanthoxylum Naranjillo Griscb. 
Zanthoxvlum scandens BI. 



L. 


F. P. 


G. 


I 


L. 


Pur. 


0 . 


A. P. 


G. 




L. 


Astr. 


G. C. L. 


Ant. 


G. 




L. 


Diaph. 


Sm. Wh. 


Dep. lr. 


L. 


I >iaph 


L 


Diaph. 


G. 


Sap. 


G.C.Sm.L. 


Abort, lr. 




Diur. 



New (.ran 



Him. Reg. 
China. Japan 



S. Afr. 

Cent. As, 

\V. I ml. S. Am 



W, Ind. 



K. PC. Am. 



Med. Keg. Cau. 



Him. Reg. Chin. 
I New Grau. 



Populus balsamifera L. 



Halsted llr. 



1L. N. Am. Asia. 



SALVADORACEAE 



Salvadora pcrsica L. 
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SAMYDACEAE 




Cascaria gravcolens Dal. 
Casearia guineensis G. Don 



Casearia tomentosa Roxb 



Tr. As. Austr. 



NAMB OF PLANT 



Locality 



SANTALACCEAE 



xocarpus cypressiformis R. Br. 



I G. M. 




SAPINDACEAE 




Alcctryon excelsum Gaert. 
Blighia sapida Kon. 
Cardiospermura Halicacabum L. 

Cupanja sp. 

Cupania Pscudorhus A. Rich. 
Dittelasma Rarak DC. 

Dodonaea physocarpa Fv. Muell 
Dodonaca viscosa Jacq. 
Ganophyllum falcaium Bl. 
Harptillia arborea Radik. 
Harpullia cupanioides Roxb. 
Harnullia thanatophora Bl. 
Koelreuteria paniculala Laxin. 
Magonia glabrata A. St. H. 
Magonin pubcsccns St. Mil. 
Ncphclium lappaccum I,. 
Nepheliutn Longana Camb. 
Panllinia coatnta Schlccht 
Paullinia Cupana HBK. 

Paullinia curassavica Jacq. 
Paullinia macrophylla Kunth. 
Paullinia mcliacfolia Juss. 
Paullinia tlialictrifolia Juss. 
Paullinia trigonia Veil. 

Sap Indus abystinicus Frcs. 
Sapindus aborcsccns Aubl. 
Sapindus marginatus Willd. 

Sapindus Mukorossi Gaertn. 
Sapindus Saponaria L. 

Sapindus trifoliatus L. 
Schleichera 

Serjania acuminata Raillk. 
Serjania curassavica Radik. 
Serjania cuspidata Cambcss. 
Serjania erecta Radik. 

Serjania ichthyoctona Radik. 
Serjania inebrians Radik. 
Serjania lcthalis A. St. Mil. 
Serjania mexicana Willd. 
Serjania nodosa Raillk. 

Serjania piscatoria Radik. 
Serjania polyphvlla Radik. 
Talisia stricta Triana & Planch. 
Ungnadia speciosa Endl. 



N. Zeal. 

Afr. W. Ind. 
Tr. Reg. N. A 
S. States 



Malacca 
Austr. 
Cosmop. Tr. 
Malacca. 



N. Guin. 

China. 

Sap. F. P. Bra*. 

Sap. F. P. Bra*. 

Malay. 

Ind. Burma. 
Sap. F. P. Mex. 

Sap. F. P. Vcncz. 

Sap. F. P. W. Ind. 

Sap. F. P. ,K. Gran. 

Sap. F. P. Brar. 

Sap. F. P. Trop. Aincr. 
Sap. F. P. Brazil. 

Sap. F. P. Abyss. 

F. P. ('.man. 

Sap. N. Am. S. Sts 

iTcx. 

F. P. I Trop. Asia 



New Granad. •' 
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SAPOTACEAE 



NAM8 OP PLANT 


Authority 


Properties 


Locality 


Achras sapota L. 


G L. 


Sap. 


S. Am. 


Bassia butyracea Roxb. 


G. 


F. P. 


Ind. 


Bassia latilolia Roxb. 


G. 




Ind. 


Bassia longifolia L. 


L. 


Aslr. 


Ind. 


Bassia Mottleyana Miq. 


G. 


Hyd. 


Malay. 


Wipe Maclayana 


G. 




New Guili. 


Lucuma Bonplandia HBK. 


G. 




Cuba. 


Lucuma deliciosa Planch & Linden. 


G. 


Hyd. 


New Gran. 


Lucuma glycyphloca Mart. 


L 


Astr. 


Braz. 


Lucuma mammosa Gaertn. 


G. 


Hyd. 


S. Am. 


Lucuma multitlora A. DC. 


G. 


Hyd. 


W. In. 


Lucuma salicifolia HBK 


L. 


Sap. 


Mex. 


Omphalocarpum procerum Beauv. 
Pavena latifolia Burck. 


G. 

G. 


Sap. 


Tr. As. 
Sunda. Is. 


Sideroxylon borbonicum A. DC 


G. 


Barbon Is. 


Sideroxylon dulcificum A. DC. 


G. 




Tr. Afr. 


Sideroxylon toxiferum Thunb. 


G. 


A. P. 





SARRACENIACEAE 



Sarracenia Hava L. 
Sarracenia purpurea L. 
Sarracenin variolaris Mx. 


ca 




tus 


8AURURACEAE 






Saururus ccrnuus L. 


G. L 


|Sap. 


iE. N. Am. 


SAXIFRAGACEAE 






Aphanopetalum resinosum Endl. 


G. 


1 Aik. 


Austr. 


Calliccma scrratifolia Andr. 


G. 


Bap. 




Ccratopetalum apctalum D. Don. 


G. 


Cou. 


Auatr. 


Chrysosplenium altemi folium L. 


G. 


Poi. 


N. As. E. N. 
Am. 


Chrysospleniutn americanum Schw. 




P. 




Dcutzia staminea R. Br. 


G. 


Sap. 


Him. Reg. 


Dichroa febrifuga Lour. 


G. 


Em. ^ 


Him. Reg.. 
Malay China. 


Escallonia myrtilloides L. f. 


G. 




New Gran 


Francoa appcndiculata Cav. 


G. 


Aik. 


a * 


Hydrangea arboresccns L. 


G. L 


Sap. Hyd. 


N. Am. 


Hydrangea Hortensia Sieb. 


G. . 


Hvd. 


•Asia. Orient. 


Hydrangea involucrata Sicb. 
Hydrangea Lindleyana 


G. 


Hyd. 


Japan. 


Hydrangea Thunbergii Sieb. 
Jamcsia americana Torr. & Gray. 
Philadelphus coronarius L. 


G. 


Hvd. 


Japan. 




Hyd. 


Ry. Mt N. Am. 


G. 


Sap. 


S. Eur. 


Philadelphus grandiflorus Willd. 
Philadelphus Lemonei 


G. 


Sap. 


N. Am. 


G. 


Sap. 


N. Am. Rv.Mts. 


Philadelphus Lewisii Pursh. 


G. 


Sap. 


Philadelphus microphvllus A. Gray. 
Ribes auretim Pursh. 


G. 


Sap. 


IN. Am. N.Mcx. 


G. 


Ry. Mts. W. 
N. Am. 


Ribes cereum Dougl. 


G. Sm. 


Intox. 


W. N. Am. Ry. 


Ribes macrobotrys Ruiz. & Pav. 


Sm. 




Mts. 

Peru. 


Ribes nigrum L. 


L. 


Diur. 


Eur. N. As. 


Ribes prostratum L. Her. 


Sm. 




N. Am. 
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NAMR OF PLANT 


Authority 


Properties [ 


Locality 


Saxifraga Andrewsii Harv. 


G. 


Sap. 




Saxifraga cortusaefolia Sieb. & Zucc. 


G. 


Sap. 


Japan. 


Saxifraga cuneifolia L. 


G. 


Sap. 


Spain. 


Saxifraga Sibthorpii Boiss. 


G. 


Sap. 


Greece. 



SCITAMINEAE 



Kaempfcria rotunda L. 



I Kirtikar | 

SCROPULARIACEAE 



Tr. As. 



Beyrichia scutcjlarioidcs Benth. 


G. 


Em. 


Brazil. 


Bonnaya veronicae folia Spreng. 


G. 


Ant. 


Malay. China. 


Calceolaria scabiosae folia Sims. 




Em. 


Peru, 


Capraria biflora L. 


G. 


Trop. Am. 


Castilleja cancsccns. Benth. 


G. 


Car. 


Mcx. 


Chelone glabra L 


0. L. 


Ant. 


E. N. Am. 


Digitalis arobigua Murr. 


C. L. 


Card. 


Kur. W. As. 


Digitalis lutea L. 


C. 




S. Eur. 


Digtalis purpurea L. 


G. Mi. Sm. 
Che* L. 


Card. Ast. 


Eur. W. N.Am. 


Digitalis Thapsi L. 


E G. R C 


K. P. 


Spain. 

K. N, Am. 


Gerardia tenuifolia Vahl 


Che*. 


Gratiola officinalis L. 


Mi.G.C.Sm 

Che* L. 


It. 


Eur. 


Crntiola peruviana L. 


G. 




Trop. Am. A us. 
New Zeal. 


Limosella nquatica L 


G. 


Sap. 


N. & S. Temp. 


Limoiella Cymbal aria Mill. 
Limosella Elatine Mill. 


C. 




Reg. 

Eur. 


C. 




Eur. Orient 


Limosella spuria Mill. 


C. 




— ™ ~ ^ ^ w W w ^ ^ 

Eur. N. Afr. 


Linaria vulgaris Mill. 


CSm.Mi.L 

Ru*by 


lr. 


Eur. N. Am. 

i 


Melampyrum arvense L. 


C. L. 




Caucasus 


Melampyrum silvaticum L. 


G. L 


Diur. 


Eur. N. A*. 


Pedicularis palustris L 


G.MIChe* 




N. Tcm. fit Arc. 


Pedicularis sylvatica L. 


Mi. 




Reg. 

Kur. 


Khitiamhus major Ehrt. 


C. 




Eur. 


Khinanthus minor Khrt. 


C. L. 


Ins. 


Eur. 


Scrophularia aquarica L. 


G.Sm.C.L. 


Card. 


Eur. Cauc. 


Scrophularia nodosa I.. 


G Sm.C.L. 


Card. 


N. Temp. Reg. 


Striga euphrasioides Benth. 


G. 


P. 


India. 


Vandellia Crustacea Benth. 


G. 


Card. 


Cosm. Trop. 


Vandellia minuta Miq. 


G. 


EllL 


Java. 


Verbascum Blattaria L. 


G. 


Eur. N. As. 
N‘. Am. 


Verbascum crassifolium Iloffmgg. 
Verbascum dubium Roem & SchulL 


G. 




Lusitania. 


G. 




Lusitania. 


Verbascum orientale Bich. 


E. R. 


F. P. 


Caucas. 


Verbascum phlomoides L. 


E. R. 


F. P. 


Eur. As. Min. 


Verbascum pulverulcntum Vill 


G. 




S. Eur. 


Verbascum simplex Labill. 


E. G. R. 


F. P. 


Med. Reg. Ori. 


Verbascum sinuatum L. 


G. 




Syria. 


Verbascum thapsoides L. 


G. 




Eur. 


Verbascum Thapsus L. 


| E.G.R.C.L. F. P. 


Eur. N. Am. 

'Ori. Him. Reg. 
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NAME OF PI. ANT 


Anthority 


Properties 


Locality 


Veronica Beccabunga L. 


mm 




N. Temp. Reg. 
Eur. As. Min. 


Veronica officinalis L 






N. As. 


Veronica virginica Nutt. 


■PM 




E. N. Am. 



SELAGINELLACEAE 



Globularia Alypum L . | G. L Pur. |Med. Reg. 

SIMARUBACEAE 



Ailanthus glandulosa Desf. 

Balanites acgyptiaca Delile. 

Balanites Roxburghii Planch. 
Brucea sumatrana Roxb. 
Cneorum tricoccum L. 
Picracna excclsa I.indl. 
Picrasma quassioides Benn. 

Samadera indict Gaertn. 
Simaba Waldinii Planch. 
Simaruba nmara Anbl. 


G. Rushy 

L. 

G. 

G. | 
G L 
C. 

L 

G. L 

G. L 
G. 

Sin. 


Tact). 

Sap. 

Sap. 

i 

In*. 

Ins. 


China. 

N\ Air, Arab. 
Pales. 

Ind. 

Trop. As. Anst. 
S. Eur. 

W. Ind. 

Him. Reg. 

China 

Ind. 

Trop. Am. 


SOLANACEAE 






rm\ uu w 


1 G. 


Nar. | 


Mexico. 


Anthoccrcis Lib. sp. 


G. 




Austr. 


Atropa Belladonna L. 


G.CMi.Sm.1 
L. Rusby 
C. L 


Del. 


Eur. Ori. Ind. 


BninfeUia Hopeana Bcnth. 


A.P. ! 


Brawl. 


Capsicum annuum L. 


Sm. L. 


lr. 


Trop. Reg. 
Mex. S. Am. 


Capsicum frutescens L. 


Sm. L. 


Ir. 


Tex. Me*. 
Trop. Reg. 


Capsicum minimum Blanco. 


Wh. L 


Ir. 


Philipp, is. 
Gu-timal. 


Ccstrum aurantiacum Lindl. 


Sm. 


N'ar. 


Cestrum auriculatum I/Her. 


G. 


Nar. 


S. Am. 


Cestrum macrophyllum Vent. 


G. 




W. Ind. 


Cestrum nocturnum L. 


G. 


I 


S. Am. 


Cestrum pallidum Lam. 
Ccstrum Parqui L’Hcr. 


G. 




Jamaica. 


G. 




Trop. Amcr. 


Cestrum vespertinum L. 


G. 




W. Ind. 


Datura arborea L. 


G. C. 




S. Amcr. 


Datura fastuosa L. 


G. L 


F. P. 


Tr. Old. World 


Datura ferox L. 


C. 




China. 


Datura Metel L. 


G. C. L 


Nar. 


Trop. Am. 


Datura meteloides DC. 


L 


N’ar. 


W. N. A. 


Datura sanguinea Riz. & Pav. 


G. L 


Nar. P. 


S. Am. 


Datura Stramonium L. 


C.G. Rusby 
Sm. Mi. 

Ches. L 


Hyp- 


Cosm. Trop. 


Datura suaveolens 


C. 


Hyp. 




Datura Tattila L. 


Chcs.Rusby 


Hyp. 


Cosm. T rop. 


Duboisia Hopwoodii F. Mnell. 


Blyth. L. 


Hyp. 


Austr. 


Duboisia myoporoides R. Br. 


G. M. L. 


Card. 


Austr. 


Hyoscyamus albus L. 


G. L. 


Hyp. Del. 


Orient. 
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Authority 


Properties 


locality 


Hyoscyamus aureus L. 


C. 




A. Min. Mesop. 


Hyoscyamus Falezlez Coss. 


C. 




W. As. 


Hyoscyamus muticus L 


C. L. 


Nar. 


Med. Reg.? 


Hyoscyamus nigcr L. 


R.Ches.Sm. 
ML Rusby 


Hyp. Del. 


Eur. W. As. 
Him. Reg. 




E. G. L. 




Hyoscyamus physaloides L 


G. 


Hyp. Del. 


Siberia. 


Hyoscyamus reticulatus L. 


G. 


Hyp. Del. 


As. Min. Egypt. 


Latua vcnenosa Phil. 


G. 


Chili. 


Lycium barbarum L. 


G. 




Orient. 


Lycopcrsicum csculentum Mill. 


G. Mi. Sm 


Sap. 


S. Am. Mex. 


C. L 


Tex. Tern. Reg, 


Mandragora autuntnalis Bertol. 


Sm. 




Med. Reg. 


Mandragora nfficinarum L 


C. G. L 


Del. 


Med. Reg. 


Nicandra physaloides Gaertn. 


G. 


P. berry 


Peru. 


Nicoliana alata Link & Otto. 


C. 


Brazil. 


Nicotoana chinensis 


C. 




China. 


Nicotiana glauca Grab. 


C. C. M. 




Arg. 


Nicoliana quadrivalvis Pur*h. 


c. 




W. N. Am. 


Nicotiana rustica L. 


C L 


Naus. 


Mexico. 


Nicotiana suavrolcns Lchm. 


G. M. 




Australia. 


Nicotiana Tabacum L. 


RusbyC.R.I Naus. F. P. 


S. Am. Temp. 




Chca. G. 




Reg. 




L. E. 




Niercntbergia hippotnanica Mcrs. 


G. 




Arg. Rep. 


Physalis Alkekengi L. 
Physnlis foctcn* Poir. 


L. 


Diur. 


Eur. Japan. 
Trop. Am. 


G. 


Nar. 


Phyaalis virginiana Mill. 


G. 


Nar. 


E. N. Am. 


Phyaochlaina oricntalis G. Don. 


C. G. 




Orienr. 


Phyaochlaina pracalta Micrs. 
Scopolia carnicola Jacq. 


G. 

C. L. 


P. 

A tropin 


Him. Reg. 
Eur. 


Scopolia iaponica Max. 


G L. 


Atropn Pi. 


Japan. 
Him. Reg. 


Scopolia lurida Dun. 


G. P. 


Scopolia physaloides Dunl. 






Siberia. Altai. 


Solandra grandiflora Sw. 


G. 


Aik. 


Trop. Amcr. 


Solatium aculcatissimum Jacq. 


G. 




Tr. As. ft Am. 


Solanum aviculare Forst. 


G. 




A us. ft N. Zeal. 


Solanum enripense Humb. & Bopl. 


G. 




Venez. 


Solanum carolinentc L. 


L 


Diur. 


N. A. 


Solanum rrispum Ruiz. ft Pav. 
Solanum Dulcamara L 


Sm. 


Del. 


Chili. 


Ches. 
Rushy L 


Sol. Nar. 


Eu. N. Am. 
Austr. 




Solanum ellipticum R. Br. 




Austr. 


Solanum csurialc Lindl. 






Austr. 


Solanum crenmphilum Fv. M. 


G. M. 




Austr. 


Solanum grandiflorum R. & P. 


G. 




Peru. 


Solanum mamtnosum L. 


G. 




Trop. Am. 


Solatium Melongena L. 


C. Sm. 




Tr. Old World, 
Austr. N. Am. 


Solanum nigrum L. 


G.M Rusby 


Nar. 


Eur. N. Am. 


C.Mi.Chcs. 

1 




As. 


Solanum saponaceum Dun 


G. 




Peru. 


Solanum sodemeum L. 


G. Sm. I 




Trop. Old 
World. Calid. 


Solanum Sturtianum F. v. M. 


G. M. 




Austrl. 


Solanum stramonifolium Jacq. 


G. 




Cosm. Trop. 


Solanum torum Sw. 


G. 




Cosm. Trop. 
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NAM H OF PLANT 






Locality 


Solanum triflorum Nutl. 


G. Ches. 


! 


W. N*. Am. Ry. 
Mts. Neb. 


Solanum tuberosum L 


M. Rusbv j 
Ches 


Sol. 


S. Am. Cult. 
Temp. Reg. 
Eur. As. Air. 


Solanum villosum Willd. 


Mi. 




Solanum Xanti Gray 


G. 




Calif. 


Trigucra ambrosiaca Cav. 


G. 




Spain. 

Chili. 


Vestia lycioides Willd. 


G. 




Witiiania somnifera Dun. 


G. 


Abort. 


Med. ReR. Ori. 



STERCULIACEAE 



Pterospermum di versi folium Bl. 


mm 


fir. 




Stcrculia alata Roxb. 


IK9 


|Nar. 





TERNSTROEMIACEAE 



Camellia japonica L. 
Camellia Sasanqua Thunb. 


G. 

G. 


K. 

F. 


F. 

P. 


(Japan, China. 

Japan. 

{Guiana. 


Caraipa fasiculata Cambers. 


G. 




Caryocar glnhruni Pers. 
Llanosia Toquian Blanco. 


G. 








G. | 


F. 


P. 


(Pacific Is!. 
IGuiana. 





THYMELAEACEAE 



Daphne Gnidium L. 


L. 


Ir. 




Diihpne I.aureola L. 


LC.C.Mi. 


Ir. F. P. 


Eur. N. As. 


Daphne mexereum L. 


1 L 


Ir. 


Eur. N. As. 


Daphne striata Trait. 
Daphnopsis ccstrifolia Meiss. 
Daphnopsis Cneorum L 


G. 

G. 

G.R.Mi.E. 


F. P. 


Alp. S. Eur. 
N, Grnnat. 
Eur. Austr. 


Daphnopsis Gnidium L 


G.R.C.E. 


F. P. Ir. 


Med. Reg. 


Daphnopsis oleoides Schreb. 


Brandt 


Ir. 


Eur. As. Min. 


Dirca palustris L 


G. L. 


Sap. 


E. N. Am. 


Kdgeworthia Gardneri Meiss. 


G. 


F. P. 


Him. Reg. Chi. 


Lasiadenia rupestris Bcnth. 


G. 


P. 


Japan. 

Guinea. 


Lasiosiphon anthylloidcs Ness. 


G. 


P. 


S. Air. 


Lnsiosiphon erioccphalus D. C. 


G. 


P. 


India. 


Thymelaea Tartonraira All. 
Wikitroeinia Chamaedaphne Meiss. 


G. 


Ir. 


S. Eur. 


G. 


K. P. 


China. 


Wikstroemia viridiilora Meiss. 


G. R 


F. P. 


Tr. As. Austr. 



TILIACEAE 



Corchorus capsularis L. 
Echinocarpus Sigun Bl. 
Grcxvia asiatica L. 

Grewia bracteata Roth. 
Grcxvia Malococca L. 
Grcxvia orientals L. 
Grexvia pilosa Roxb. 

Grcxvia piscatorum T lance. 
Prockia theaeformis Willd. 


G. 

G. 

G. R. 

G. R. 

G. 

G. 

G. 1 


Hyd. 
F. P. 
F. P. 
F. P. 

F. P. 


Trop. Cosm. 
Java. 

India. 

India. 

Amicor Is. 

Tr. As. & Alls. 
Ind. Trop. Afr. 
China. 

Mascar Is. 


TROPAEOLACEAE 


Tropacolum majus 


Wh. 


Ur. 


Peru. 


TYPHACEAE 


Tvpha lati folia L. 


G. 


|P. 


N. Temp. Reg. 
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ULMACEAE 

UMBELLIFERAE 



NAMK OP PLANT 


Authority 


Properties 


Locality 


Acthusa Cynapium L. 


G.C.Mi.Sm. 


Ir. 


Eur. Orient. 


Ammi Visnaga Lam. 


G. L. 


Diur. 


Med. Reg. 
Eur. N. Asia. 


Anthriscus ccrcfolium llnffm. 


L. 


Diur. 


Anlhriscus sylvestris Hoffm. 


L. 




Eur. N. As. 
Can. Reg. 


Anthriscus vulgaris Rem. 


G. C. L. 




Eur. Orient. 


Apium graveolens L. 


ML L. 


Ir. 


Eur. Ori. Ind. 
Calif. 


Apiuni leplophyllum F. v. M. 
Apium nodinorum Reichb. 


G. M. 




Austr. 


Sm. 


Ir. 




Azorella Glebaria A. Gray. 


O. 


P. 




Carum capcnse Soml. 


G. 




S. Afr. 


Carum copticum Benth. & Hooker. 


G. 




Eur. N. Afr. 
N. Asia. 


C'aruni Petroeelinum Benth & Hooker 


C. L 


Ir. 


Eur. 


Caucali* daucoides L. 


C. 




Eur. Temp. A*. 
Eur. N. Afr. 
Caucas. Reg. 


Chacrophyllum tcnuilum L. 


G. 




Cieuta Rolandcri A. Gray. 


Ches. 


Con. 


Calf. 


Cicuta bulhifera L. 


Ruaby 


Con. 


N. A. 


Cieuta californica A. Gray. 


Rushy 


Con. 


Calif. 


Cicuta maculata L. 


Rutby 
G. Ches. L. 


Con. 


E. N. Am. 


Cieuta occidentals Greene 


Ches. 


Con. 


VV. N. Am. Ry. 
Mts. 


Cicuta vagnns Greene 


0. Ches. L. 


Con. 


W. N. Am. 


Cicuta venenata Nutt. 


G. 


Con. 


VV. N. Am. 


Cicuta viroaa L. 


G.Sm.C.Mi. 
L. Rushy 


Con. 


Eur. N. Am. 


Conium maculatum L. 


L. Mi. | 
Rushy G. 
Sm.Chcs.C. 


Dep. 


Eur.Ori.N.Am. 


Conopodium denudutum Koch. 


G. 




Eur. 


Coriandrum sativum L. 


G. L 




S. Eur. Ori. 


Crithmum maritimum L 


G. 


Ant. 


Eur. 


Daucus Carota L 


C. L. 


Diur. 


Eur. Ori. N. Am, 


Elncselinum aiclcpium Boiss 


Sm. 


Ir. 


S. Eur. 


Elaeselinum foetid uni Boiss 


Sm. 


Ir. 


S. Eur. N. Afr. 


Ferula communis L. 


G. 




Med. Reg. 


Ferula foetida Rcgcl 


L 


Anlisp. 


Turkest. 


Ferula galbaniflua Boiss. & Buhsc. 


Wh L. 


Ir. 


Persia. 


Heraclcum lanatum Michx. 


G. L 


Acr. 


Eur. N. Am. 
W. As. 


Heracleum Spondylium L. 


C. L 


Act. 


Eur. N. A j. 


Heteromorpha arborescens Cham.&Schl. 
Hydrocotyle asiatica 


G. 


S. Afr. 


L. 


Xar. 




Hydrocotyle javanica Thunb. 


G. 


F. I\ 


Java 


Hydrocotyle umbellata L. 


G. 


Em. 


Trop. Reg. 


Hydrocotyle vulgaris 


Sm. Mu 




Eur. 


Liehstensteinia Beiliana Eckl. & Zeyh. 


G. 




S. Afr. 


Liehstensteinia pyrethifolia Cham. & 
Schlecht. 


G. 




S. Afr. 


Molopospcrmum cicutariunt DC. 


G. 


Nar. 


Eur. 


Oenanthe crocata L- 


G. C. L. 


Ir. 


Eur. 


Ocnanthc fistulosa 


C. Mi. 1 


Ir. 


Eur. Casp. Reg. 


Oenanthe Lachenalii G. Gmcl. 


G. 




Eur. Casp. Reg. 
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NAMB OP PLANT 


Authority 




Properties 


Locality 


Oenanthe Phcllandrium Lara. 




lr. 


Eur. N. As. 


Oxypolis rigidus Britton. 


Chcs. 




k N. A. 


Pastinaca sativa L. 


C. L 


Diur. 


Eur. N. A. 


Pcucedanum ambiguum Nutt. 


G. 




W. N. A. 


Peucedanum foeniculaceum Nutt. 


L 




W. N. A. 


Pcucedanum Ostruthium Koch. 


L • 


Acr. 


Eur. 


Pimpinella Saxifraga L. 


L. 


Naus. 


Eur. 


Sanicula marilandica L. 


G. L. 


Astr. 


E. N. A. 


Sium cicutaefolium Schrank. 


L Chcs. 




N. Tcm. Reg. 


Siuin erectum Huds. 


G. Sm. Mi. 


Ir. 


Eur. Cauc. Keg. 


Sium lati folium L. 


Mi. C. 
Chcs. 




Eur. N. A. 


Thapsia garganica L 


G. L. 


Ir. 


Med. Reg. 


Thapsia villosa L 


G. 


Ir. 


S. Eur. 


Trachvmene australis Bcnth. 


G M. 




A u*r. 



URTICACEAE 



Antiaris toxicaria Leach. 


Sm. L .~ 1 


Ast. A. P. 1 


Ind. Malay 


Artocarpus calophylla Z. A M. 
Cannabis sativa Lara. 




F. P. 




Mi. Sm. L. 


Del. 


Cent. As. N. 




Rushy 


1 


Him. Eur. N. Am. 


Ficus altissinia Bl. 


G. 




Tr.Asia, Malay 


Ficus Carica L. 


G. L 


t 

Lax. 


S. Eur. Orient 
Afr. N. X- S. 
Am. Auxtr. 


Ficus hispida L. 


G. 


P. 


Trop. As. & 
Austr. 


Ficus hypognea. 


G. 






Ficus leucantatomia Poir. 


G. 




Malaya 


Ficus Roxburghii Wall. 


Sm. 


Ast. 


Him. Burma 


lluraulus Lupulus L. 


Mi. L 


Sed. 




Laportea canadensis Gaud. 


Wh. L. 


Ir. 


N. Am. 


Ijiportea crcnulata Gaud. 


L. 


Ir. 


Trop. As. 


Laportea Gaudichaudiana Webb. 


L 


Ir. 


Phil. Is. 


Laportea stimulant Miq. 


G L. 


Ir. 


Java 


Trema aspera R. Br. 


M. 




Austr. 


Urtica dioica L. 


Sm. Mi. L. 


Ir. 


N. Temp. Reg. 




Chcs. 






Urtica gracilis Ait. 


Chcs. L 


Ir. 


E. N. Am. Ry. 
Mts. 

Ry. Mts. W. N. 


Urtica holosericca Nutt. 


Pam. 


Ir. 








Am. 


Urtica pilulifera L. 


Sm. L. 


Ir. 


Orient. Med. 
Reg. 


Urtica urens L. 


Mi. L. 


Ir. 


Tcm. old world 



VALERI AN ACEAE 



Valeriana dioica L. 


C. 1 


Eur. 


Valeriana officinalis L. 


Sm. C. L|Ir. 


Eur. N. As. 



VERBENACEAE 



Callicarpa americana Lam. 


a 




N. Am. Tex. 


Callicarpa cana L. 


G. 




Trop. As. Austr. 


Callicarpa longi folia Lam. 


G. 


F. P. 


Malay, Austr. 


Callicarpa tomentosa Willd. 


G. 




China 


Clcrodendron infortunatum Gart. 


G. 


| Malay 
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NAME OK PUNT 


Antbority 


Properties 


' Locality 


Clcrodcndron Siphonanthus R. Br. 


G. 




Ind. & Malay 


Duranta Plumieri Jacq. 


G. 


Sap. 


Trop. Am. 


I.antana salviacfolia Jacq. 
StachytQrpheta indica Vahl. 


G. 




S. Afr. 


G. L. 


Abort. 


Cosm. Trop, 


Verbena hastata L. 


L 


Ir. 


In. a. 


Verbena officinalis L. 


Sm. L. 


Ir. 


Amphig. temp. 


Verbena venosa Gill. & Hook. 


Sm. 


Ir. 


Arg. Reg. 

|S. Am. Air. As. 
lAustr. 


Vitex sp. 


G. 




Vitex pteropoda Miq. 


G. 




Malay 


Vitex vestita Wall. 


G. 




: Malay 



VIOLACEAE 



Anchictea talutaris St. 


Hfl. 1 G. L 


Em. 


Brazil 


Tonidium Ipecacuanha 
Noiaettia HBK. 


Vent. 1 L 


Em. 


Brazil 


G. 


Em. 


S. Am 


Viola. 


G. 


Em. 


N. Temp. Reg. 


Viola odorata L. 


C. L 


Em. 


N. Air. & As. 


Viola pedata I* 

Viola sepcnicola Jord. 


1 C L 


Em. 


N. A. 
Eur. 



VITACEAE 



Ciitua niven Hochat. 


G. 




Abyss. 


Cisius prurien* Planch. 


G. 




• 


Vitis hederacca Ehr. 


L 


Ir. 


E. K. Am. Ry. 


(Ampelopsis quinquefolia Michx. 
Pscdcra quinquefolia (L.) Greene) 


Hal*. 




Mti. 


Vitis elongata Wall. 


G. 




Ind. 


Vitis Minahau. 


G. 






Vitis Saponaria Seem. 


G. 




Austr. Pac. Is. 


Vitis scssili folia Baker. 


B. 




Brazil 

■ ■ ■ 





XYRIDACEAE 






Xyris communis Kunth. 


1 1 


Trop. Am, 





ZINGIBERACEAE 



Globba Beaumetzii Heck. 


G. 


Tien. 




Hcdychium longecormatum. 


G. 


Ant. 




Thaunatococcus Danicllii Benth. 


G. 




Trop. Afr, 


Zingiber officinale Rose. 


Sm. 


Ir. ! 


India 



ZYGOPHYLLACEAE 



Guaiacum officinale L. 


G. L 




India 


Larrea mexicana Moric. 


G. L. 




Mex. S.W.U.S. 


Nitraria tridentata Desf. 


G. 


Inch. 


Syria, N. Afr. 
& Tropics 


Tribulus cistoides L. 


G. 




Cosm. Trop. 


Tribulus maximus L. 


G. 


Sap. ' 


N. Am. Guiana 


Zygophyllum coccineum L. 


G. 


N. Am. Arab. 


Zygophyllum Fabago L. 


G. 




Spain, N. Afr. 
W. Asia. 


Zygophyllum iodocarpum F. v. M. 


G. 




Austr. 
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EUTHALLOPHYTA. SCHIZOPHYTA. SCHIZOMYCETES. 




NAME OK PLANT 



Locality 



Bacillus botulinus von Erni 
Bacillus 



Jordan 



scidus Siebcr (i) Schum. | G. | [Ei 

For other toxic species see Buchanan, Part I of this Manual. 

EUTHALLOPHYTA. EUPHYCEAE. ALGAE. 
RHODOMELACEAE 

Alsidium Helminthochortcs Ktzg. 

Chondria vcrmicularis Hook. 

Hypnea muscaeformis 
Rhodomenia pal mat a Gre. 

Sec Parts I and II of this Manual 



Atlantic Ocean 



Atlantic Ocean 
Atlantic Ocean 



Atlant 



EUTHALLOPHYTA. PHYCOMYCETES 



ASCOMYCETES 

HelvclUceae 



Ciyromitra etculenta Fr 



E N. Am. 

E N. Am. 

E N. Am. 

E N. Am. 

Eur. N.Am. As 



N. Am. 

Eur. N. Am. 
Eur. N. Am. 
Eur. N'. Am. 
Eur. N. Am. 

N. Am. 

Eur. 

Eur. N.Am. Fr 
N. Am. 











Authority I Properties Locality 



Hebelotna fastiblc Fr. 
Inocybe scaber Mull. 
Lactarius acris Bolt. 
Lactarius atroviridis Pk. 
Lactarius camphoratus B. 
Lactarium chrysorrheus Fr. 
Lactarius insularis Fr. 
Lactarius pcrsamenus Fr. 
Lactarius rubus Scop. 
Lactarius scrobiculatus Fr. 
Lactarius subdulcis Fr. 
Lactarius torminosis Fr. 
Lactarius trivialis Fr. 
lactarius turpis Fr. 
Lactarius vellcreus Fr. 
lactarius zonarius B. 
Lentinus stiavissimus Fr. 
Lentinu* stypticus 
Lcpiota Morgani Pk. 
Marasmias oreadcs Bolt. 
Marasmias urens Bolt. 
Paneolus papilionaccus Fr. 
Pholiota ca|>crata 
nioliota radicosa B. 

Russula Barlca L. 

Russula cmctica Sch. 
Russula foctens Pcrs. 
Russula fragilis 
Russula rubra Fr. 

Stropharia aeruginosa Curt. 
Triclioloma album SchactT. 
Tricholoma saixmaccum Fr. 
Tricholoma suiphurcum 
Volvaria volvacca 



Hydnum amarescens L. 
Hydnuin graveolcns 



LYCOPERDACEAE 



Lycopcrdon Bovista Pers 
Lycopcrdon geinmatum 
Lycopcrdon giganteuiu F 
Lycopcrdon saururus Lan 
Scleroderma vulgare 
Sccotium acuminatum 



Ithyphallus impudicus 
Lisurus borealis Burt. 
Mutinus caninus Fr. 
Mutinus clegans Mont. 
Phallus duplicatus Bose 
Phallus Ravcnellii (B&< 
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G. Fr. 




G. 




Pk Cl. H. 




G 

G. H. 




H. 




Cl. 




G. 


Acr. 


G. 

H.G.A.CI. 


Em. 


G. Cl. 




H. 




G. H. Fr. 




H. 




II. 


Acr. 


Fr. Cl. 


Acr. 


Cl. 


Acr. 


Cl. 





Eur. N. Am. 
Eur, N. Am. 
Eur. N. Am. 
N. Am. 

Eur. N. Am. 
Eur. N. Am. 
Eur. N. Am. 
Eur. N. Am. 
Eur. .N. Am. 
Eur. N. Am. 
Eur. N. Am. 
Eur. N. Am. 
Eur. N. Am. 
Eur. N*. Am. 
Eur. N*. Am. 
Eur. 

Eur. 

Eur. 

N. Am. 

I Eur. N. Am. 
I Eur. N. A nu 
M. Am. 

M. Am. 

Eur. N. Ain, 
Eur. N. Am. 
Eur. N. Am. 
Eur. N. Am, 
Eur. N. Am. 
Eur. K. Am. 

N. Am. 

Eur. K. Am, 
Eur. N". Am. 
Eur. K. Am. 
N*. Am. 



N. Am. Eur. 
N. Am. 

Eur. N'. Am. 
N. Am. 

Eur. N*. Am. 
Eur. N. Am. 



Cruci bu 1 um vulgare. 
Cyathus striatus 
Cyathus vcrnicosus 
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POLYPORACEAE 



NAME OF PLANT 


Authority 


Properties 


locality 


Boletus alveolatus B. & C. 


H. 






Boletus fclletis Bull. 


A. H. 






Boletus Frostii Russell 


H. 






Boletus luridus Schaeff. 


M. H. 






Boletus satanas Lena. 


H. Cl. 






Polyporus anthclminticus Berk 


G. 






Polyporus hispidus Bull. 


G. 






Polyporus squamosus Fr. 


Fr. G. 







UREDINEAE 



Coleosporium Sonchi-arvense (Schw.) | 




Ir. 


Iiur. N. Am. 


Thunb. 


Ches. 




Austr. Costnp 


Puccinia coronata Cda. 


Pammel 




Iiur. N. Am. 


Puccinia graminia Pers. 


Virchow 




Cosii>]>. 

Iiur. N. Am. 
Cosmp. 

Iiur. N. Am. 
Cosmp. 

N’.Am. Ry.Mts. 


Puccina rubigovera DC. 


Pammrl 




Puccinia xylorrhizae 


Nelson 




Uromyccs trifolii (Hcdw.f) Lev 


Mohler 




Iiur. N. Am. 
Cosmp. 



USTILAGINACEAE 



m — 


Mi. 


Ir. 


iEur. N. Am. 
Cosnm. 

Iiur. N. Am. 

Cosmp. 

Iiur. N. Am. 
Cosmp. 

Iiur. N. Am. 


Ustilago Hordei P) .\tll. & Swingle. 


Mi. ' 


Ir. 


Ustilago ncglccta Niessl. 


Pammel 


Ir. 


Ustilago nuda (Jensen) Kell. & Swingle 


Mi. 


Ir. 


Ustilago Tritici (Pers.) Jens 


Mi. 


Ir. 


Cosmp. 

Iiur. N. Am. 


Ustilago utriculosa Tul. 


Pammel 


Ir. 


Cosmp. 
N. Am. 



TILLETIACEAE 



Pilletia foctens (B&C.) Trel. 
Pilletia Tritici ( Bjerk I Wint 


Schaffncr 
Scha finer 


mm 




FUNGI 


IMPERFECTI 




ladosporium sp 
Jiplodia zcae Lev. 


! G. 




Iiur. N. Am. 


•E. F. Smtih 


Pellagra 


Eur. N. Am. 


’usarium sp. 


G. 


Ir. 


Eur. N. Am. 


Fusarium roseum Lk. 


1 Pammel 


ir. 


Eur. N. Am. 


libcrclla sp. 


G. 


Ir. 


Eur. N. Am. 


Ilacrosporium Brassicac B. 


Pammel 


ir. 


Eur. N. Am. 


Polydcsmus exitiosus Kuhn. 


| Mohler 


Ir. 


Eur. N. Am. 


’olythrincium trifolii Kuntze. 


Pammel 


Ir. 


Eur. N. Am. 



Part II of this Manual for other species. 

LICHENES 



•aria juniperina Ach. 


G. 




Eur. N. Am. 


•aria pinastri Ach. 


G. 




Eur. 


rnia vulpina Ach. 


G. 




Eur. N. Am. 


melia vulpina Ach. 


G. 


1 % 


Eur. 


;igera hortzontalis L. 


G. 


1 » 


Eur. N. Am. 


■iolaria amara Ach. 


G. 




Eur. 













BIBLIOGRAPHY OF POISONOUS PLANTS 

Bv Harriette S. Kellogg 



In this bibliography we have included such modern works hearing upon the 
subject of poisonous plants as arc more easily accessible to the student, but 
to make this list more complete many titles of books by older writers have 
been added. These works are of interest not only from an historical point of 
view, but also from an artistic standpoint because many of them arc hand- 
somely illustrated. This is particularly true of the works of Brand and Katze- 
fnirg, Berge and Riecke, Oodet, Bulliard. Dietrich, Henry, Hcgetschwcilcr, 
Otto, and Miquel which were publisher! many years ago. 

The bibliography also contains the more important articles published by the 
various experiment stations and by the United States Department of Agricul- 
ture besides a long list of rather recent papers appearing in technical chemical 
journals and in professional journals of medicine, veterinary medicine, and 
pharmacy. However, this bibliography is by no intans complete so far as these 
technical journals are concerned, hut from the papers indicated in the bibliog- 
raphy the student can easily find further literature. 

Miss Kellogg has attempted to make a subject catalogue covering a great 
many different topics such as the sale of poisons, genera! treatises on poisonous 
plants, vegetable toxicology, poisons from Abrus, vcgrlablc alkaloids, hydro- 
cyanic acid, immunity, lupinosis, ricinus, poisonous seeds, geographical papers, 
poisons from a legal standpoint, pellagra, antidotes, etc. 

While it would l»c impossible to indicate a reference to every species, the 
catalogue of the poisonous plants of the world indicates, to some extent, where 
the species was discussed. We have had to otnit from the catalogue refer- 
ences to many popular treatises such as I.chmann's "Giftpllanzcu mit besondcrcr 
firriicksicheigung der wirksamcn Stoffe," ami the works of Godot, Vicat, 
Hen slow’s "Poisonous Plants in Field and Garden” and the "Giftpflanaenbuch” 
by Berge and Riccke. The later as well as the earlier treatises, frequently 
refer to the literature where the species is mentioned as being poisonous. An 
example of this is found in HeUcboms nigtr, Berge and Ricckc give seventeen 
references where the plant is mentioned as poisonous; eleven references are 
cited in regard to Oleander, ami five upon Tccouta radicals, showing that many 
of these plants have passed as poisonous for a considerable, length of time. 

Of peculiar and local popular treatises Germany has contributed more 
than any other country. The treatment of the poisonous plants in books such 
as Goeppert’s "Ueber die Giftigc Pflanzen Schlcsicns,” and Krause’s "Studies 
of Poisonous Plants, in the German Colonies." aid materially in determining 
the distribution of certain plants. The United States has done something along 
this line, especially through its Department of Agriculture. The publications of 
Coville and Chcsnut. are excellent illustrations of this. Popular accounts in 
such treatises as that by Miss Huntington arc helpful. The subject of poison 
ivy probably has been treated more exhaustively than any other subject indi- 
cated. Dr. Warren has recently published a long list of papers on this subject, 
and he shows especially how popular impressions get into current literature 
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without having much foundation in fact. On the subject of the anatomy very 
little has been published. Attention may be called to the excellent treatise of 
Collin, “Traitc dc Toxicologie Vegetal e, Application du Microscope a la Re- 
chcrches des Poisons. Vegetaux." 1907. The German work by Mitlacher, “Toxi- 
cologische oder forensische wichtige Pflanzcn und vegctabilischc Drogcn, ntit 
besonderer Beriicksichtigung ihrer mikroskopischcn verhaltnisse”, also has 
an admirable discussion of the subject. There are, however, many pharmocopeal 
treatises like the work of Fluckiger (English translation “Pharmacographia") , 
'Pharmacognosy” by Powers. Kraemer’s “Botany and Pharmacognosy”, tlic 
“Organic Materia Medica” by Sayre, “Foods and Drugs" by Greenish, Tschirch 
and Oestcrle’s "Anatomischer atlas, der Hiarmakoguosic and N'ahrungsmittel- 
kunde," and "Microscopy of Vegetable Foods” by Winton, and the English trans- 
lation of works of Moeller, which will indicate the sources from which informa- 
tion of this kind can be secured. 

We have added some “second hand" references which have been taken from 
what we believe to be reliable sources. It was quite impossible to obtain all of 
the original papers referred to in the bibliography. Many of them, however, 
have been seen in the original, either by Miss Kellogg or myself. 

Wc wish to express our thanks to Dr. Wrn. Trclcasc of the Missouri 
Botanical Garden, Dr. B. L. Robinson and Dr. W. G. Farlow of Harvard Uni- 
versity, Dr. C. S. Sargent of the Arnold Arboretum, Mr. C. G. Lloyd of the 
Uoyd Library, Cincinnati, to the Surgeon General of the United States Army, 
and Mr. Johnson Brigham of the Iowa State Library, Des Moines, for cour- 
tesies in the loan of books and papers. 

L II. Pam Mia. 
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Datura. 159, 239, 302. 337, 835, 887, 
1053 

Dermal Mycosis, ) 659,675, 680, 713, 
Dermatitis, 741, 783. 784, 
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Erigeron, 243, 574 
Eriobotrya, 458 
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Escholtzia, 297 
Eupatorium, 474 
Euphorbiaceac, 474, 925 
Kxalgin, 816 

Favus, 94. 191 
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Gaulthcria, 399, 407. 474, 514, 786. 
820, 859 
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520, 938 
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Mangels, 665 

Materia Medica, 9, 39, 55a, 57, 248, 
350, 365, 592, 1066, 1074 
Mechanical Injuries, 82, 87, 537, 696, 
729, 731, 735 

Medicinal Plants, General Distribu- 
tion, 71, 169, 170a. 302, 604, 612, 
620. 834, 943. 1090 
Africa, 

Soudan, 575 
America, 84 

United States, 57, 172, 281. 830 
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Massachusetts. 1060 
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Missouri, 733 
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Asia and Adjacent Islands. 
Afghanistan, 26 
Japan, 

Malay, 338 
Philippines, 44 

Medical Jurisprudence, 65. 155a, 169a. 
304a. 586. 804. K28, 837, 967, 968. 
1078 

Menabca. 437, 438, 765 
Meningitis, 291, 561, 749 
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Mesquite, 1063 
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Mistletoe, 580 
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Mucor, 354 
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Mulberry, 103. 367 
Mushrooms. 36, 173, 175, 201. 203, 
205. 308a, 381, 382, 569. 629, 654. 
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Mycosis, 145a, 673, 874 
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Arcca, 183 
Betel, 302 
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Ordeal Poisons. 311, 438, 694, 1033, 
1057 

Ornithogalum. 495 
Oxalic Acid, 561, 1078 
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Parasitic Diseases, 703 
Parsnip. 119, 473, 730 
Peas, 507 
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661, 756, 825. 836a. 930, 987 
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Pharmacographia f 1046, 1079 
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British. 115a 
French, 176a 
German. 244a 
Italian. 288 
Swedish, 775 
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Phyto-l>c7oars. 202. 425, 991a 
Phyfcdacca, 474, 1042 
Pink-root. Sec Spigrlia 
Poison Lore, 4, 5a. 92a, 587, 978, 1018 
Poison Tree. Sec Conas 
Poisons, Detection of, 92. 93, 118, 154, 
157, 429, 446. 552. 933 
Poisons in General. 4. 92, 97. 130, 310, 
380. 552. 614. 723, 846. 040 
Mineral Poisons, 723, 963 
Vegetable Poisons, 30, 31, 197. 475, 
400. 764, 827, 919. 920, 1000. 1016 
Poisonous Plants General Treatises, 
28. 42. 75. 145. 188, 194, 197, 248, 
249. 252. 299. 341. 343, 403, 455. 

457. 521. 523, 556. 578. 588. 668, 

709. 714. 744. 773. 812, 824. 834, 

853, 858, 884, 902. 915, 933, 982, 
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Geographical Distribution 
Africa. 839. 851 
Soudan, 575 

South Africa, 374, 1021b. 1059 
America, North, 23 
Mexico, 911 
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Indiana, 195 
Iowa, 734. 738 
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Minnesota, 175 
Missouri, 733 
Montana, 84, 90, 168, 1049 
Nebraska. 82, 83 
Nevada, 534, 536 
New Jersey, 405, 406 
New York, 751. 968 
New York City, 863 
North Carolina, 497, 626 
North Dakota, 1004 
Ohio, 878, 913, 914 
Pennsylvania, 

Erie, 395 
Rhode Island, 47 
Vermont, 518 
America, South, 

Brazil, 143, 571 
Chili, 787 
Guiana, 74 7. 896 
Surinam, 747 
West Indies, 

Cuba. 180 
Porto Rico, 185, 761 
Asia, and Adjacent Islands 
Afghanistan, 26 
China, 218 
India, m, 947 
Bombay, 543 

4 span, 948, 996 
Inlay, 69. 225 
Philippines, 43 

Australia, 46. 282. 634, 635, 636, 
684, 996 
Victoria. 282 
Europe, 445_ 

Austria, 564 
Belgium, 139 
Central Europe. 445 
Denmark. 377 

England (also Great Britain), 
21, 457, 515 

Prance, 131. 344. 973, 1015 
Germany. 112, 245, 342. 353, 
373, 383, 402, 449, 454. 538. 
556, 778, 792, 881, 90*. 1073a. 
1087 

Colonies, 562 
Duisberg, 99 
Thuringia. 726 
Schwarzburg-Rudolstadt. 926 
Hungary, 393, 566 
Netherlands. North, 666 
Poland, 73 
Saxony, 275 
Silesia, 941 

Switzerland, 446. 447, 470, 1015 
Russia, 869 
Potato, 617, 627 
Primula, 701. 702, 831 
Printhogalum. See Omithogalum 
Prulaurocerasin, 459, 460 
Prunus, 459, 474, 1014. Also see 
Cherry 



Ptomaines. 121, 484. 1008 

Quercus, 4. 474, 1021a 

Ranunculus. 149, 424, 580, 759 
Rape, 49. 469 

Rattle Weed. See Crotalaria 
Raphanus, 606 
Rhizopus, 192 
Rhododendron, 800, 1071 
Rhus. 3. 11. 15, 30. 53. 76, 124, 134, 
138, 146, 181, 223a, 422, 426, 432, 

474, 476, 485, 491. 517, 525, 531, 

539, 613, 637, 639a, 678, 741, 758, 

771, 772, 783, 784, 790, 868, 907, 

949. 951. 955, 965, 969, 9 72. 974, 

1025, 1038, 1(H4, 1056. 

Bihlioghaphy on Rhus Poisoning, 
1025. 1026, 1027. 

Rhus and Bacterial Infection, 136 

Ricin, SCKa, 561 

Ridnus. 85. 220, 229, 683 

Robinia, 811 

Roots, Poisonous. 836 

Rosaceae. 386 

Rumex, 1078 

Sakalava. 438. 439, 765 
Sale of Poisons, 93. 280. 448 
Salikounda. 440 
Sambucus. 474 
Sanguinaria. 474 
Santonin, 345 
Saponin. 4S. 372, 896 
Savanna Flower. See Echites 
Sawdust. Poisonous, 271 
Scarlet Fever Poison, 120 
Seeds. Poisonous 
Beans, 115 
Colchicum, 302 
Cotton, 215 
Croton. 302 
Cynoglossum. 883 
Eriobotrva, 458 
Garcia. 152 
Larkspur. 79 
I^guminosae, 889 
Lupine, 141 
Lychnis, 589 
Nux vomica. 302 
Omphalea. 152 
Rape. 49 
Ridnus. 85. 302 
Sabadilla, 302 
Simarubaceae. 185 
Sinapis, 302 
Vicia, 80 
Wormwood. 100 
Septicaemia, 320 
Shepherd’s Purse, 532 
Sicyos, 401 
Silage, 20$ 

Simarubaceae. 199 
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Sinapis, 860 
Sium, 610a, 777 
Sneezeweed, 641 
Snowdrop, 601 
Solanaceac, 674 
Solatium, 283, 474 
Sophora, 190, 798 
Sorghum, 24, 48. 767, 1022 
Spigelia, 295, 315, 846. 954, 979 
Sporotrichosis, 3a, 90a. 135a, 145a, 
536b, 727a, 727 c. 859a. 993a 
Spruce, 752 
Spurge, 568 

Staphisagria. See Larkspur 
Star-anise, 222, 24 2, 4 94 
Stellaria media, 150 
Stomatitis, 29K, 671 
Strawberry. 814b 
Streptococcus, 174, 176, 561 
Strophantus. 311, 329 
Strychnin, 283, 3*6, 658. 1045 
Strychnos. 133. 241, 436 

Stylophorum, 886 
Sugar Beets, 665 
Suicide, 688 

Sumach, 491, 951, 1050. Also see 
< Rhus, 

Svmptoms from Poisoning. 37. 37a, 
39, 92, 93, 118. 376, 382, 552, 932 
Also sec General Treatises upon 
Poisoning 

Taxchik, 311, 437, 438 
Tartaric Acid, 1078 
Taxus, 150a, 461, 901, 959 
Tea, 953 

Temperature affecting Toxicity of 
Poisons. 418, 872, 1C88, 1069 
Templetonia, 190 



Tetanus. See Bacillus tetani 
Thai ict rum, 505, 506 
Therapeutics. 39, 55a, 288, 783, 893, 
953, 1070 

Thrush. 379, 607. 6C6, 609 
Tobacco. See Nicotin 
Tonka Bean, 440 
Toot Poison, 605 

Toxicology, General, 155a, 551, 553a, 
567, 597. 651. 724, 796, 828, 918, 
937 

Vegetable. 173, 1 77. 197, 553, 561, 
Hal. 107 

Veterinary. 592, 706, 715 
Toxins. 718 

Treatment for Poisons, 39, 595, 64 6, 
093. 722. 804. 933, 956, 962. 
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Trees. Malignant Effect of, 838 

Trichophyton. 401. 870, 975 

Tropaeolum. 389 

Tulip Grass. 109 

Tunas, 415 

Turpentine, 958 

Umbiu.ii'iciae, 547, 603, 803 
Upas. 341 
Ustilago, 276 

Vckatri’m, 58, 114, 221. 302. 313, 760 
Verbascum. 669 
Verbena, 104 
Veronal, 328 

Wates Bloom, 650 
Weeds, Poisonous, 734 

Yew. See Taxus. 
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saircs, ct plusicrs observations nouvcllcs. 
29+392; 112+8- Versailles. 1776. 
Rechercbes des poisons vegetaux et animaux. 
132. Paris. 1882 
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866 
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Aeonitin. 73 . 77. 78. 199, 

144. 145. 148, 453, 

452 
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Arecaiu. 370 
Areeolln. 78. 370 
Aroyraesrin. 123. 617 
Aricin. 742 
Aristoloehinin, 417 
Aspidoutnin, 692 
Aspidospermatin. 692 
A«pi dnsperm i n, 147, 692 
Atlata. 148. 450 
Atropamin. 715 
Atropin. 3. 60. 61, 88. 

145. 148. 149. 238. 

>84. 706, 715, 716, 
726. 728. 7J0. 731, 
732 

Baccharin. 755 
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Raptitoxin, 530 
Belladonnin, 386, 715 
BenzoylccoRnin, 575 
Berbamin, 472 
Berberin. 88. 90. 

112. 146, 468. 470. 

472, 473. 478, 483 
Rikhaconitin, 450 
Brucin. US. 1*6, 147. 
686 

Bryonicin, 751 
Caffeidin. 628 
Caffein, 144, 146. 606. 

614, 628, 743 
Calabar In, 148. 528. $31 
Calycanthin. 112. 476 
Carpain. 627 
Calnin. 614 
Celaatnn, 614 

ChcScSlh’ri? 2 113, 480. 

485 

Chelidonln. 480. 485 
Chenonodin, 429 
Chryittnantlii-min. 789 
<*iciitin, 656 
Clnchonidln. 145 
Cinchonin. 145, 742 
Cinnamylnrurain, 575 
Coealn, 6. 7J. 77. 79. 
144. 147, 57$. 576. 

614 

Codamln. 147, 481 
Codeln. 59. 77. 112. 113. 

146. 147, 479, 481 
Colrhicln. 77. 7«. 79. 

146. 148. 375. 479 
I'oliimbaniin. 473 
Conlcein, 651 
Conlfcrln. 312 
Conlln. 3. 73. 77. 79, 126. 
135, 144. 147. 648. 651. 
653, 653, 688. 726. 728. 
747 

Conyilrln, 651 

C0 278 , 279 i1, 77 ' ~ 77 ' 

Coryhtilbin. 147, 48" 
Coiydalin, 147. 480 

isrv'i,. «, 

Curln, 148. 687 
Cuaohygrin. 575 
Cuaparfn. 582 
Cynapln. 1 26, 659 
CynoaloMln, 706 
CytUin. 77. 78. 79. 91. 
118, 148, 530. 537. 543. 

Damaacenin, 446 
Delphinin. 108, 446. 464 
Delphldoitlin. 108. 464 
DclpkialB. 108. 464 
Dldncbonin, 742 
Diumln. 692 
Drumln. 588 
Duboialn. 716 




Condo. 370 
Heiiocropin. 70S 
ilydruim. 108. 146. 468 
lly.lra.tium, 146 
Hydrococotmrnin. 481 
Itydroquinon. SOS. 742 
Hygrin. 147. 575 

7 “' 

H»o*cin-p*cudoeyanim. 

148 

Ilyoacamin. 3. 60. 61. 

>7. 133. 148. 716. 726. 

727. 730. 732. 756 
Imperialin. 375 
Inaeia. 692 
Ir.darnnitin. 450 
lioi ilocarpin. 149 
Iaopyiin. 446 
laborin. 148. 582 
JapacMiilin. 149. 450 
I err hi. 103. 140. 381 
J urcbebin. 715 
KUanin. 306 
Ijr.tbnfiin. 481 
Uppakoniila. 450 
l.au.Unia. 147. 481 
lju.lano.in. 481 
I.nlielin, 78. 752 
l.ep(M»borir. 637 
I .npanin, SJB 



147. 689 

Oeliemintn, 147. 689 
GnotKOpin. 481 
Oratiolin. 734 



l.irorlp, . 

Mfacin. 71$ 
Mandrainrin. 715 
Matrin. 530 
Metonidin. 481 
Mmiapermin. 112. 149. 
473 

Meiealln. 637 
Mnhrlemiiin. 126. 651 
Mnrpain. 3. J9. 73. 78. 
80.82.8$. 90. 112. II J. 
143. 144. 1*6. 147. 479. 
489 

Morckatin. 140. 787 
Mv-earin. 10. 32. 73. 74. 
77. 78. *1. 82. 148. 150. 
237. 238. *42 
Myriocarpln. 7S<» 

Narrein. 1*6. 481 
Narcotin. 146. 147. 411 
Neitrin. 237 

Nientin. 7. 73. 77. 78. 
80. 85. 87. 133. 144. 

147. SSI. 716. 728. 729 
Kkellin. 446 
Oxrramhin. 112. 472 
I'afiratin. 450 
Parnreramin. 113. 147 
Pa'xirarin. 59. 113. 1*6. 

147. 481 
Prctenin. 637 
Pellotin. 637 
IVIorin. 413. 478 
Pereirin. 147 
Phrtolaccin, 107. 435 
P1-y»o*ti«inin. 146. 143. 
582 

Picelin. 728 
Pilocamidin. 582 
Pilocarpin. 146. 148. 528. 
531 

Pilocerein. 637 
Piperin. 396 
Piturie. 5 
Piturin. 147. 716 
1’mtoearir.. 148. 687 
Pjotopin. 113. 480. 481. 
485 

Protoreratridin. 381 
l , 'eadohTO?cyanmi. 148. 
715. 726 

Paendoierrin. 148. 381 



Pacudomorphin, 451 
Pyrethnn. 754 
Pyridin. 145. 146. 728 
Quebrachin, 692 
Quehracbinamin, 692 
Quebracho. 147 
Quercitrin, 506. 510, 5B4, 
666 

Quinamin. 742 
Quintn, 77, 78. 87, 145, 

147, 741. 742 
Rhoeadin, 491 
Rubiiervin, 391 
Sambucin, 747 
Saniuinarin. 113. 48<>, 

484. 485 

Sarracenin. 114, 497 
Sopalamin. 6ft. 77. 78. 

148. 716. 732 
Secalin. 278 
Septentrional in, 450 
Solanein. 71* 

Solan i din. 1J2. 148. 718 
Solanin. 60. 83. 132, 133, 
144. 148. 149. 718. 721. 
722. 724 

Soplionn. 530. 543 
Sparteln. 147. 551 
Spigelin. 688 
Staphiaagnn, 10*. 464 
Strychnin, I. 72. 73, *2. 
129. 14*. US. 147. 62H, 
686. 688. 728. 729. 7.1b 
Styiopin, 480 
Synafatonin. 450 
Taain. 101, 148. 32* 
Thalidrin. 446 
Tlirbiin, 146, 147. 4*1 
Thein, 146. 629. 742 
Theobrnmln, 144. 146. 

621. 62* 

Then phyllin. 146. 628 
Trigoncllin. 531. 6*8 
Tiopa-cocaln, 575 
Tnixillln, 575 
Tubocinarln, 687 
Tubocurarin, 1*8 
llfaata. 530 
Vldn. 120 

Xanthopuecin, HU. 468 
Veratrum group, 148 
Volatile. 144 
Altana linctoria. 704 
Alia net. 704 

Alla^ondo cat hart ico. 806 

Alleghany Thermnp><», S3*- 

Allen. Dr.. 440 
Allen. 11. M, 608 
Allen. Timothy P.. *69 
Alligator Pear. 47* 

Allium. 104, 377. 183 
aiceloaievm. 375, 383-384. 
831 

nutorfeirr. 104, 383, 833 
Cefa. 3*3. 833 
De*r fori. 833 
Maticanii R34 
Moll. ili. 834 
Pprrvm. 373. 3*3, *3* 
xatbttm. 375. 383. *34 
SchofHOt'romm. 375. 383, 
834 

tricoccmr. 104. 393. S3* 
unilolium. 104 
Mrnnmn. 83* 

Fictonalb. *3* 
fineatf. 83* 

Allspice. 639 



.Mmaciffo. 575 
Almond. 505. 865 



Bitter. 88 
Oil. 315 
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Emence, 55 
Purp. 517 
Seed*. 505 
Flowering. 505, 514 
Indian. 638 
Oil, 608 

A/nut glutiuoxa, 404 
Atocotia iWii'tl. 808 
montane, 808 
Aloe, .175 
abytsiiiica, 8.14 
n f rice no, 814 
American, 386 
arborescent. 834 
rfrinetuu, 814 
FaUe. /. tf 4 
ierox, 8.14 
>il/>e>nari(i, 834 
xlncau i, 834 
xuceotriae. 377. 834 
fen u tor. 834 
vere, 834 
Aloln, 377 
Aloinum. 375 
Alper*. \V. C„ 8r,9 
Alpinie Colango. J9 2 
<>H.x >>u>iin, 393 
tlriiiM, 991 

AJaberg. Dr. C. T... 343. 869 
Ahutuiu, t I el in ii / hoc h or! e.t, 

859 

AUikc Clover. 535. 553. 554 
Ahine cmni/ol'o, 436 
AlMornniin. 69.' 

Ahtonia, 691 
i-flftjfriV'd, 806 
Srlmlaria, 806 
<peetabiifx, 693 
venenata, 8i»6 
AlNtoimmin, 693 
Allmeeie hraiAeee. ’83 
Alik, tea eflieb talix, 6 23 
roita. 633. 837 
Altimarana, 138 
Alum Hoot, 500 
Alumhaugh, W. K.. 869 
Ahxeuni uuirMmnm, 486 
Sweet. 486 
Ah xu,, 90 

WriMiii, 806 
daphnoidtx, 807 
Alway. F. 1.. 869 
Amanita. 99. 335.243, 863 
rklorinotma. 36. 241. 242 
cothnrneta. 241, 839 
Ha ccoctphele, 241. 850 
Deadly. 35. 36 
Fly. 236-218. /. *,« 
Prestiena. 99. 23*. 242. 859 
magHWfloris, 859 
mappa, 859 

muxeono. 31. /. u. 35. 74. 

99. 148. 236-238. 839 
pantlterina, 237 
phelloidex, .11. f. u. 35-36. 
79. 99. 237, 238-243, f. 
.*39. 859 

porphyria, 241. 242 
radicate. 36. 241. 242 
recutita, 859 

rubexetnx, 36. 99. 241, 242, 
859 

soliteria, 36. 99. 24 2, 859 
.r^reJo. 36, 99. 241. 242, 859 
Atrobiliformit, 36. 241. 242, 
859 

vtrno. 36, 99. 241. 859 
vittadini, 2*2 
riroia, 36. 99, 241, 2*2. 859 
White. 35 

Amanita-hemolyain. 35. 242 
Anunitin, 10. 238 



A 



35. 36. 242, 



424. 



ita-coxu 
243 

Amaranth Family. 4J0-4J3 
Spiny. 432. f. „ 
AM<a>«THlCl\r. 423. 

430-433. 80S 
Aiuitramhui. 431-433 
bUloidei. 431. t. *if 
gemgxlinu, 80* 
ereericanx, 431 
hybndnx, 432, 80S 
hypochondriac ns. 107. 805 
retroiexux. 187. 432. f. 42.1 
ipinoiHj. 107. 432-433, / 

- . 4 « 

'.-.ruin, 805 

Aa«nu.iD*rt«r. 63. 89. 101, 
375. 386 388. 8*5 
Amarytlin. 386 
AmerrUu. 386 
RtHodomaa. 386. MS 
Family. 386 

Ambraxi i 757. 764-767. /. 7>< 

trivia. 136. 1J7. 735. 765- 
764. /. .-66 

.\»»ii-mrui. 748. 753 
AMBROSIKAE. 757 
Amelonckirr con, idem, 504 
spin*. 504 
* altaru. S3 

America. Economic plant* 



Medicinal plant* at. 866 
Poi-.n-.u, •dam* of. 866-84.7 
North. BAA 
Smith. 8A7 
American. Aloe. 386 
IWeeh. 40 J 
Celandine. 480 
Cemanry. 689 
Cheatnot. f. #v. 40 J 

hT 

_ 405. 406-408 
Hellebore. While. *5. 381 
llolly. 614 
Nf limbo. 108 
Pawtow. 111. t. <76. 476 477 
Pennyroyal. 711 
Savin. 1 02 
Vetch. 570 
Yew. 101. 328 

Amianthemem muiraetoxi, 
ram. 104. 376 
Amianthn*. 16 
Amine. 73. 143. 145. 149-150 
Ammonia bach fee,. 438. 816 
A mmi I imago. 856 
Amnonio. 72. 145 
Poi.nnimr bv. 6 
Ammoniac. 650 
Am emu earyophrtlala. 639 
Amentum maximum, 391 
nbulatum, 391 
rantheides. J9| 

•*wsrs ?-• 

Ampflopiis o"i none folia. 858 
Amphicarpoee mounice. 204 
Amtonia Taker raemon! an.'. 
807 

AmygdaKn. 7. 54. 81. H6. 117. 
144. 503. 504. 505. 506. 
512. 517. 518. 519. 803 
Amygda/ux per tint. 117 
Amyrix hchemifere. 81’ 
Arebaere. 91. 93. 94. 184 
do, acree. 92. 98 
Hauatii. 186 
macro, rermo. f. t»< 
tlognalii. °1 



Anac»»picicae, S3, 122-123, 
607. 614, 805-806 
Anacardium occidental, 607 
Anacvclu, ofKcinarum, 814 
peduncuJaius, 814 
Pyrtlkrum, 754, 814 
Anagaltu, 89. 676-677 

arvenxu, 128, 676-677. /. 
«T*. 844 ? 

Anagyrin, 530 

Anagyhs foctide, 90. 530, 55!, 

Ami gen. 147 
Anamirto, 32 
paniculate, I, 472. 838 
Ananax xetitmx. 373, 811 
Auotiatica hierockuntiia, 486 
Anatomy, 863 
A »c hit tea lolutaril, 858 
A me huso oMhmeli x. 228. 404 
Ancixtrolladu, Vohtti, 820 
Andenio lobe to, 841 
Anderaoo, Dr. A. P., 561 
Anderaon. P. W.. 869 
And ire anthelmintica, 829 
araroba, 528. 829 
AnbUtti. 829 
iatrtnix, 829 
ro,ea. 829 
retuxe, 829 
tpinulota, 829 
vermifuge. 82 9 
Andrachur cordlfolia, 590 
Andre. (1.. 348 
Andrew*. F. M.. 869 
Andrew*. I„. 869 
Andromeda, 667. 67.1 674. 863 
caheutato, 65 
CettMbaei, 65 
dorxhMudo. 127. 674 
eleucepkylla, 177 
/aponire, 65, 666 
pohfofia. 65. 127, 666. 673- 
674. /. Art. 820 
Andromedotoain. 64. 65. 127, 
666, 667, 668. 669. 803, 
86.1 

Andropegou, 139, 344-349 
annul), iu.t, 826 
tUretn,. 344-345 
helapru",. f. .145. 826 
I tf hetman, 276 
mu riot tu i, 34.5 
.Verdin. 345 
Srheenenthux. 344 
xorghum. 102. 343-348. I. 
343 

And rosace, 89 

Antmarrhena aiphodcMdet, 

Anemia eblongifotio, 824 
-4«rmoirr. 109. 447, 451-456. 
863 

aUmee, 844 
optnino. 844 
canadrntix, 455 
coronerie, 844 
European, f. 4*4 
Meadow. 455 
nemaroxa, 4, 77. 109. 844 
pan-iAoro. 844 
Pa«oae, f, JU. 454 
paten,. 76. 454 
paten 1 v, U’otfrangiena,. 
109. 446, 453.455.7. 

^44 

Pra'tnxi,, 844 
rnttotilh. 453. 454. f. 4H. 

ni>iHt)Uefol<'n . f. 455-436 
•onuncnloide.r. 844 
s' tt'rstrix. 844 
Wood. 77. 109 
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Aocmoniti arid. II!. 454 
Ancmonin, 109. 446. 431. 

459 

Anr-monol, III 
Anrathrlic. 803 
Anclhcl. 648 
Antlhnm |rtM«iV><, MX 
Aitruioti*. 77 
Angelic acid. 593. 648. 7*9 
Angelica, 650, 6M564I 
n leapurptsrro. 126. 660 641 
C.reat, 660-441 
Piirplc-atrmmrd, 136 
Angsapteeit creel. <. 834 
ANtllOSl’KRM M', TO.*. 1 5S 
AnR.|iur. 247 
Amgnecnut. 90. 39! 

629. 840 
AssgMstlaria diotea, 8J* 
AiiKii.Ciwn Hark. 582 
ralie, 68* 

Angualurln, 582 
Aiih.lonldln, 637 
Anlwloniii. 6J7 
A nhaleni a hi, 88 837. *63 
tantalum. 6J7 
Jaurdaosannw. 637 
1. twintt, I2J. 637 
frit mat leu w, aJ7 
William tu, 637 
Anlilc, John, 869 
Anllln, 72. 147 
Color*. 7" 
llyr.. 72 

Amina!., acini «.f (niaor* 
WK 6. 7 
An!.*. 474. 863 
Oil. 648 
S««ealn. 448 
Slur. 474, 86J 
Tree. 112 
Aniartlr, 474 

Amtouienti dentin. 4J4. »« I 
Aumtilo, 627 

Annua). Mrrcuir. 6UJ. /. to# 
Sow TliHlIr. >59 
AnoMotfennCHi fafu rente, 

Anoiut 

"worn, 806 
I heriou'lio, 8»6 
i hurinta. 

/silutlrit. 
rel.culata, *46 
jfiari'AM. x<V> 
n/wwwnt, .614 

AnONACIAI, III. 444. 444. 

476-477. K06 
Anatlc, Dr.. 471 
Aniennaria. 757 
Am helm Into. *03 
ANTHH3UDRAE. 737. 75* 
Anitirmhliu. 754 
Anihemin. 7*9 
Amthemu, 757. 75*. 787-7*9 
814 

filiittima, 814 

orvemii. 140. 788-789. 815 

"uiiriaca, 81 5 

Blauchearui. 815 

chin. 815 

Calm. 815 

l *°' 7Mk 7K 

elhkc/'tu. 815 
MOWilMO. 815 

Mif., 754. f. 7 U. 7*9. 814 
Anihltlma r roil rat a. 826 
Antkoeereig, 853. 863 
Anlhoclettfa graadHtora. 834 
An>tioianfhs.m. 90 
oderjf-.m, 8>6 



Anthrax. K. 177 
Racilltn. /. 

SrmKooMk. 175 
Anthriicut eevelediuw. 856 
sytreitru. *56 
litigant. 854 

A ulkunnm FcrrUrCmte, SOU 
Aaihmna. 245 
Antiarin. 14*. 406. 863 
Amliari,. 14*. *63 

A» Arrow poison. I. 52 
A* Kith poEon. 52 

|. *2. *5. 148. 

. . *06. /. r*. 5*7. 857 
Ant Moira. 3. 72. 73 77. 79-81. 

AaliftMa, 7*. 147 
Aniiperin. 7*. 147 
Antxrrhtoum 733 

Anliacochuito. *03 
Antbpasmodir. 803 
Antitoxin. 164. 165. 863 
Aiwiki. 621 

AfjrTALAK. 156. 397 

Apkauet A ••>■•). f. f4 
Apbamf.-wcnnn. 93 
Apbancmyce* tfAlBX l. 



ret 



ApkaaaPeialum 

Aphrodarscin. 617 
Afium grarcatem, 126. '. 
he. 44*. 854 
Utiofhyttmm, 650. *56 

»« J'i**um. *56 
Aw...rut 57. 90. 129-130. 
147. 6*J. 691 693. 806 



A I- try nr in. 697 
Apneynin. 129. 148, 692 
Apoesnum, 692-693 
androaocmiletimw. 1 29. 69 2- 
693. *07 

caauaHnam. 179. 692. 093. 

t. tor. *07 
• enelum. *07 
•P-. 14* 

.MnnorphT. 39. 7*. 147 

Tuiiam. Wild. 751 

Harlr. 506 

Cnww—. 116. 517. t. 5»/ 

Ranee. WM. 512 
!*•* 5! 7. /. ■/> 

OM WreM. Si* 

WIM. 512 

Cmla'.l Family. Ill 

Manwnrv. 6?7 

Mar. 75. 112. 449 471. f. 

17 * 

of IV... 111. 726 
#»•.. 639 
**’ar. 679. 6*1 
TW». 7IJ. 729 733 
!■*;»*. *3o 
Apricot. 305. 514 
Itydrnrranto ard in. 88 
Apttontarta. 302 
Aqard'irt. Qavdinn. a 
Aorir— '_-r»*r. 123. M7. 614. 

tgailagia rarrrW. 446. 844 
rtraAenrir. 444. 844 

53. *44. t. UT. *44 
Arabia. 530 

Au((*r. 53. *9. 103. 370- 
372. »0« 

Archil Hv prgarc. 521. /. 

yt 

Ararat I tfralm. 569 
Aral in. *9. *C* 
hi.piJa. Jto* 



Japanese. 647 
nudicantu, 647. 808 
racemota, 647. 808 
xpiHom, 808 

AxauiaCRac. 89, 125. 646-647. 
808 

Aral ton. 647 
Araffln. 647 
Araroba. 528 
Arancana l/ratiliana. 327 
erefUo, 327 
Aranjia lenci/era, 809 
Arhor to etc aria, 863 
riiae. 32 8 

Arbudn. 505. 665. 668 
Arhutn. 665 
Audrathae. 820 

Efe'Si* 45 

(■me Jo. 665. 820 
rariaat, 820 
talapemii, 821 
Irceulhohinm, 106. 415 
ARl IIICHI.AMYDH-Mt. 

Arctium. 137. 75*. /. jprt. 797 
Latin. 141. 755. /. M4. 797 
6 * 

756 

Ctn-wrai. 77. 665, 666. 821 
-drri-a. 863 
tat re In. 370. *49 
Caieehu i-. *•*»,». *40 
Nrcraidin. 370 
-Wain, J70 
Arcc.Hn. 7*. J7i» 

5rv<*> Ik6oi«, 623 
Areniiria, *9 
ter uttit atia. 436. 813 
-trenca riUHotui, 370 
merhorifera. *4(1 
trgaa.tf XiJerorylou. Ml 
Argent" i/. 4M>. 483. *63 
•'V«. *41 

iwermeJia, 1 1 j. **J. *41 
"<«•••■ **. 90. 113. 4*3. 

Arjinln, 548 

t'gyralabinum ps.mil**, 829 
Irmndn. 123. 617 
Srtoin. 742 
Aritaemo. 372 
*«»:«(•«, *08 
Drccouliuw. |0J, 372 
lortuotum, *!>* 

trith ss m ‘ }n> ‘ 372 ’ a 

cuttcre. *08 
ArUtiJa. J39. 352-353 
haitroMiea. f. in 
hrgmuetrir*. 352. 354 
•uheremlat*. 352-353 
Pnrpto. 352. /. 3H 
Anstaloehsa. I0T.. 417 
angmieUm, *0* 
arstihyilerieo, 808 
crgcnriHa. 80S 
hrantimu. *09 
Clematilit. 106. 417. /. vt. 



elegant. * 0 * 

Knrci-can. 106. 417. t. vt 
grenJAcra. 417. 809 
■ndtea. 417. *09 
Kaempferi, 809 
tonga, 809 

•rsacrophylla, 417. /. 417 
•viiMaa. 417 

e da. R09 
otoehi*. 999 
rolunda. *09 
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semperiirent, 417 
Serfentana. 417, 809 
Mi., 809 

ArjsVOLOCHI ACEAE, 52. 106, 

416-417, 808-809 
ARISTOI,OCIlIAI.ES. 156. 
416-417 

Aristolochin, 417 
Aristolochinin, 417 
Aristotelia Slacqui. 622 
Armeria elongata, 842 
Arnica, 89. 140. 758. 794-775 
albino. 795. 815 
Chantiiionti. 815 
cordi/olia. 140. 794-795 
European, 140 
mollij, 795 
monocephah’, 795 
montana. 140. 755. 795. 
BIS 

nudicaulii, 815 
Root. 755 
Tincture of. 791 
Arnicln. 755. 794 
Arnold, 548 
AKOmEAB. 86.1 
Aroid., 150. 371 
Art acacia, 648 
xanthorrMea, 648 
Arrack, 198 

Arrhcaathcnun avtuacrnm, 
826 

elaliui, /. JA- 
Arrow Arum, J72 

Potion*, I'lar.la furnUhin*. 
1. 2, 52-58, 386. 406. 
587, 606. 640. 687. 693. 
803, 863 

Arrow-head, 335. /. .1.(6 
r.arifr. 102 
Arrow-rooi, 77. 391 
Writ Indian, .191 
Arienic, 2 

Pnlioning by. 6 
Stamm reiiarding, 6 
A ran » Ion* acln. 2 
Artault, Stephen, 198 
Artetnisut, 756. 758. 790-794. 

Ahr&onim, 755, 791. 815 
Ahsinthi urn. 74. 140. 141. 

755. 756. 791. 793. 815 
arbuicJa. 792 
armaria. 815 
Barreiieri, 791 
Nfnnit. 140. 735. 791-792. 

tana,' 7$. 792 
Cina. 754 
Dracunotiut, 756 
maritinw. 755. 791. 815 
maritima v, Slechmanniaua, 
791 

mexicana, HIS 
poutiea. 755. 815 
tridentata. 140. 755. 791. 
792793 

trifida, 792. 815 
vulgnrix, 793-794, 815 
Artemiiln. 791 
Anthriti*. 169. 171 
Arthur. J. C.. 187. 227. 230. 

Artichoke. 656 
European, 756 
Jerusalem, 710, 756 
Artocarpus calophyila. 857 
inciia, 405 
integrifoiia. 405 
Arum, 89. 149, 863 
Arrow. 372 
Dioscoruiii. 80S 
Dracontiunr. BOB 



European. /. «?/ 

Familr. 372 

itaUcnm. 37 1. 808 

mac* la turn. 4. S3. 77. 371. 



iMtkplfUm. 808 
Amndimoria, 2 17 
Aaafoetida. 648. 650 
Aiahina. Y. 870 
Aaamin. 6* 

Aaarin. 416, 417 
Alarum altnrenvm. 809 
ari/olium. 809 
cauademe, f. 415. 416. 



r.fOMfin, 416. 809 
virginieum. B09 
AKuruMCix. 53. 54. 90. 

130. 683, 695. 697. 809- 

810 

Anrlepiadin. 696 
Asclepiax. 695 . 696 697 — 
cam pci trig, 130 
euraiiaiica. 695 . 809 
eriatarpa, 130. 696. 809 
incarnata. 1J0. 696. 809 
mexicana. 130. 696. 809 
•ptcsoia. 130. 696 697. f. 

ilfihfira, 696 
syriaea. 130. 697. 809 
luberaia. 130. 695. 696. 809 
tcrtiia. 696 
Aielepion. 130. 697 

A^^TicTi/nES. 154. 307 
Akoidcaciak. 247 
ASCOMYCETES. 12. 100. 

154 222. 224. 247 781. 

307? 859 

AicoM-ore. 12. f. >< 
Aaebogenin. 666 
Aiehotin. 666 
A ah, 629 

niaek. 6*3. t. 68; 

C.rern. 6*3 
Mountain. 115 
European. 629 
Prickly. 5*1 
White. 6*3 
A.htoo. 607 
Aahwoclh. *70 
Alia. Economic plant! of. 

864. 865 
Flora of. *65 
Medicinal plant* of. *66 
Poiaonoui plant* of. *67 

ssat,*47«» 

1. 111. 476 477. f. V6. 



A ip- ram. «3 
Atparatui. 375 

375 

t. 104. 375. 834 
t caber. 834 

AirraciLLACLAr. 100. 756 266 
•\$per*illo*V». 20. 29-30. 863 
A,pte t aiu,. f. * 1 . 79. 199. 257- 
266. f. rtf. 261. f. Air. 
287. *63 
favticrni. 29 

Itarui. 100. 199. 262. 26«. 

f. r6r. 265. 595 
fumigmimt. 29, f. JO. 100. 
199. f. r6r. 26 2. 26S. 
595 

100. /. «. 257. 

261. 287 
«. 261 

199. 266. f. AC 
niter. 29. f. jo. 10O. 199. 
266. 505 



Oryzae, 261. f. *6/ 
repent, f. rs7 
mbfuicut. 266 
xulphureui, 257 

»p.. 82 

Aiperugo proevntbens, 811 
Asperula, 90, 741 
cynanchica, 848 
odorata, 744, 848 
Alpidin, 319 
Aspidium, 101. 315 
othamanticum. 824 
Pilix-mai, /. .< 09 , (. jit, 31 S, 

• '• 824 
iragram, 319 

marginale, 101. .115, 319- 
320. A t/0, 824 
o.forafuot, 824 
prmulalum, 824 
tigidum, 824 
tn/oliatum. f. tn 
Aapidoiamiu, 692 
Aipidoiperma, 52 
quebracho hl/tnco, 147, 692, 
807 

iniiJifaliunt. 807 
Aipidoiprrmatin, 692 
Aipidoiprrmin. 147. 692 
Aiplenium. 315. 318 .119 
F.lix /oemino. 31* .119 
Aiprella hyitrir. 776 
Aitelia Hant-iii, 8.14 
Alter. 7J7. 776 
Chineir. 756 
laevit. 776 
multiform. 776 
New Rngl» ml, 776 
novat-c nglute. 776 
Parry ». 776 
Parry*. 1.1*. 776 
While. Small. 776 
Woody, 138. 776 
ASTER RAK. 757 
Altenonella, I*» 

Allban ia. 177 
Aatbenkci. 80.1 
Poiaoning by, 75 

B itoma. 75 
Iment. 75 
A alien. 573 
Aitilbe japonica. 500 
Aitragaiux. 119, 531, 534, 535, 
562-567. 86.1 
aritonirui, 567 
hartieni. 527. 829 
Bigftovii. 564. 567. 829 
caryocarpui. 558, 562, f. 
J6.T 

Coffee. 527 
Crolflloriu. 564 
diphviui, 567 
exxcapux. 829 
golegiform'x, 829 
garbancillo, 829 



tuimosux. 829 



Homii. 119. 564. 829 
f.amberti. 566 
Irufiginosux. 564. 829 
mourn—. 829 
molliuimux. f. ». 119, JJ4. 

544. 562. 5$3. 564, 565. 

566. 567. 829 
Mortont, 829 
ockrolencui. 829 
oocarpus , 564. 829 
Pattcrsoni, 564. 829 
Thurbfi, 567 
Aitringent, 803 
Acamairo Uly. 105 , 387-388, 

A jU 

Athamantin. 648 



INDEX 



925 



Atiutnosio amara, 815 
Athyrocarpns pt’sica'ia/ fol- 
ium. 814 
Attain, 148, 450 
Group, 450 

Atkinson, G. F.. 96. 2J4. JJ7. 

238, 240, 803. 870 
Atkinson, V. T„ 870 
Atractylin, 83 
Atractylis 863 
gummifera, 83 
A triplex, 426 
eanesctns, /. Vi 
hatimux. 107, 813 
Uorttntis, 107, 424, 813 
laeiniata. 107, 813 
NullalM, 107, 813 
rosea. 813 
tatanea, 813 
t e lie aria, 813 
AtriplicUmus. 107, 426 
Atropa, 863 

Belladonna, 4, 60. 133. 148, 
150, 7 1 5 , f. 7,6. 853 
Atropamiiw 715 
Atropln, 3, 60, 61. 82, 1*8. 
149. 238, 584. 715, 714. 
726, 728, 730, 731, 73!. 
863 

Poisoning by, 61. 77. 78 
Trrilmtnt for poisoning, 
79 

Attain* Philomcter, 2 
Artur of Hose, 699 
Auctalr, J„ 870 
Auenbo 'aponica, 664. 817 
Aucubln. 664 
Aula. S. J. M„ 881 
Aiiiand, If., 870 
Auruntia, 78 
Auiantlantarir nciil, 583 
Anrieularia, /. av 
Australia. I'cnnnmic plants 
of. 864 
Flora of, 864 
Poisonous plants of. 867 
Australian. Gaatrolobiuma. 
433 

Indigo. 534 
Salt-bush. 107. 425 
wall lea, 523 

Austria. Poisonous plant* if, 
867 

Austrian, Pin*. 329 
Turpentine. 329 
AVTOHASIDOMYCKTKS. 
220. 23 3 247 

Auto- intoxication, 10. 863 
Auto-poisoning, 73 
Avena, 339. .158 359 

laxuo, 102, 215. f. .15*. 359, 
826 

saliva, 102. 215, 359, /. 

Mf 

Avery, S„ 96. 348. 870. 904 
Avocado, 478 
Oil of, 478 

Awned Bronte Grass, 359-361. 



Axwort. f. V.t 
Aealea. 666. 667 

California, f. 66S, 668-669 
javaniea, 666 
Atolla, 315 
Arorella glebaria, 856 



Babcock. H. if.. 393 
Baccharin, 755 
Baceharis eordifolia, 138. 731. 
815 

halimifolu,, 138 



Bachelor’s Button. 756 
BACILLAR! ALES. 153. 188 

189 

Bacillus. 171. 863 
aceticns, 163 
acidilactici. 250 
alvei. 174 
amyl morns. 163 
ant heads. 97. I. ito. 77 5. 
863 

anlhracu r. symptomatic. 

175 

botulinns, /. 174. 174. 859 
doaeeae. f. 161 
eali. 172 
difiheriae. 97 
emuridis. 172-173 

larxae. 17S 
mfiiffli.nl. 176 
oedema, is. 175, 863 
orjemalis r. matte n,. I. i;$ 
ptsddni agilis, 172. 859 
prodigiosns. 163 

snbtihs, I. l 6 o 
snipester, 171-172. 863 

SSSlV 

tyfkmi, \72. /. , 7! 

tirgula. 863 

Bacamytet rosrus.ty* 

E3 S%*i iT 

R. P.. 52. 62. 870, 871 
. 170. I7J. 176 
Bacteria. 10-11. 97. 160. f 
tit. 161-163. 775. 859 
Biology of. 161-163 
Nitrifying. 163, /. t 6 j 
Poisonous properties. 10. 
I6J-I6S 

Sajjro^hjtic. 10. 97 

BacrtinscrAr. 165. 171-182 
Bacterial poison v 864 
Classified. 10. II 
Bacteriolysin. 165. 177. 182 

P “IVkZrii.’vn 179. /. I7t. /- 

astkl$ae .\11 



180. /. tir.. 



bo, it ff til um. 177 
coneroti. 176 
eholerae. 177 
coll commune. It! 
diphtheric. 179. 86* 
leprae. 1*0 
mallei. 18« 
awytanu, 179 

pneumoniae. 176 
sanguinarinm. 177 
imdda. 177 
tuberculosis. 

864 

Baeckta frnleicens. 9J9 
Bailer. P. M.. 871 
Bailey. W. W_ 871 
Bail Ion. II.. *71 
Balanites. 89 
aegyptiace. 853 
Roxburgh". 853 
BAiAMOPRoascKsa. 416 
Palanops, 399 
BsLsisorsioscEis. 399 
BALANOPSIDALES. 156. 

399 

Balfonr. A.. 346 
Baliospermnm axillare. 82 2 
Ball. C. R-. 345. 871.903 
Rallardini. 871 



Balloon Vine. 604 
Balm. Sweet, 710 
Ralm-of-Gilead. 397. f. JW 
f. 134 

CataU^T 751 
Patnily, 618-619 
of Copaiba. 78. 529. /. 530 
of Tolu. 528 

Balsamixaceaz. 123, 607. 618- 
620. 811 
Bamboo. 338 
Banaua. 391. f. »t 
Baneberry, 467-468. 864 
Red. 168, 467-468 
White, 108 
Bang. B.. 871 
Banyan Tree. 405-406 
Haftisia. 118. 530. 533, 531. 
535. 539-542 
alba. 90 

australis, 90. 540 
broeteata, 117, f. $ 40 , 541- 

leueonthi, 90, 117, 541. I. 
$41 

perfotiata, 90 
tinctoria, 90. 540-541. 829 
versicolor, 90 
Baptiain. 533, 540 
Raptitoxin, 530 
Barbarea vulgaris. 818 
Rarbalorin. 375 

BarUeeia moynenxis, 829 
polyphylU. 829 
narboaa. R. J.. 871 
Bare. C. L.. 871 
Harper. Geo.. 278. 871 
Barilla, 424 
Barium. 864 

in I/ko Weed*. 40. 566. 567 
Bark. Acacia. 533 

Canella, 627 
Caacarilla, 588 
Cherry. Wild. 518 
Cinchona. 78. 87. 145, 146. 

741. 742 
Clove, 478 
Colton Root, 624 626 

Dogwood. 664 
Funifera. 642 
327 
528 

. • 

Mulberry, Paper, 406 
Oak. 403 
Paper. 642 
Pereira. 147 
Peruvian. 144. 741. 742 

?T&” 

Simamba. 583 

a 505 

ul. 401 

Barker. 248, 871 
Barleria crista, a, 692 
lupnlina, 69 2 
Prionitis. 698 
Barley. 366367 
2-rowed, 366 
4-rowed. 366 
Little. 367. f. j 68 
Smut. 98. 217 
Wild. 66. f. 67 . 103. 338, I. 
.*63 
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MANUAL OK POISONOUS PLANTS 



Yellow leaf ditraae of. 2*1. 
/. rt/, 282 

flnrOJWKl rri:«i(.'ii<i7, .'8.1 
Harrrtt, J. T.. 100. 288 
Barringtouia, 2. 52. 89, 6J8, 
647 

,i,-u<ai:xuUi, 839 
alh*. 839 
flu)itmV». 839 
Co re. vo, 839 
iuiigiiit. 839 
iBlf'iBfiia. 839 
itco-fisfrdonur. 839 
rn/nnpia. 839 
Barrinalonin, 647 
Barrow*. W. U.. 871 
Harth. llrrmaim, K7I 
Rarthclai. C. j.. 19*. *71 
Rarthrlrmy, .*90 
Rarthnlow. Dr. R.. 453 
Raitnr., W. 65. 871 
Rarlucti, K.. 887 
Harry. \ de, 257. 874. *80. 
910 

/l<u.iHit«jn/*u, 89 . 99 
tetrarontlui, 848 
H**«II.ACaA#. 424 
BasMlobolui tana r.(», .'04 
Ha.id.-a! lichen*. Jn7 
HASIDIO.I.JCIIKNKS. 387 
IIASIDJOMYCF.TKS 9*. 

154. 209.247. 307. 859 
flatirfiophorti eu'eifoea, I. a> j 
Bn.il. 771 
Swerl. 709 
Iln*iiirr, 459 
Rauls, 89 

buiinicev. 680. 681. *51 
l<ili/ olio. 851 
hiHglfolia. 851 
Moltleyan*, 851 
fla.unrin, 623 
Rn.rwond, 621 
Ba«>*nl. Cardamon. 39 1 
Toad fin*. 116 
Haalln. R. S.. 871 
HaleHrlor. J.. *71 
Bnuberleln, 715 
Itniihin. C. 275 
Banking, I. 52 
eoceinra. 829 
guianer.xis, *29 
uiriegula, 829 
llanm. 300 
llainnr. \l„ 871 
Rnnmrnrlmi, P.. 871. 872 
liny. 478 
llnyho'iy. 639 
War. 399 
Raycnrn. 675 
llnv nun 399. 639 
llnr.in. 297. 602 
Ileal Fruit. 582 
Ileal. W. I.. 213. 359. 872 
Bean. 574. *'4 
\d*uki. 520, S?6 
Broad. /. W. 523 
Btirinn. 574 

Calabar. 72. 85. 148. 52*. 
864 

Cape. 574 
CaMuf. 75 
Coffee, f. 117 
Common. 520, 574 
Coral. 117. 542. 543 
lava, 574 

Krntuclcv Cctfee. 116. 117 

Kidney. Thrre-lnhed. 520 

l.itna. 75. 87. 119. 520. 574 

I. von. 520 

lifescal. 88. 125 437 

Moth. 526 

Ordeal. 528 



444 

Sf. IcnatiutS. 74. I4S 
Seed*. 867 

Scarlet Rnnr.cr. 119, 520. 

527. 574 
Sieea. 574 
Scja. /. iJO 
So y. 520. 548 
Slrir*. 5*0 
Sword. 521 
Tonka. 523. 552. 868 
Tree. 533 
Wax. 520 
White Indian. 574 
Yam. 521 
Rewrher.y, 66 ! 

Beard Craw. 344 348 
Bcard-ionKne. 733 
Becker. T. C-. 872 
llnlitra*. 771 
Sweet- iccnted. 744 
Bee I’lanr. Knelt;- Moot tain. 

496. /. nf. 

Beech. 864 

Xmerican, 4PJ 
Knronean. 403 
PaiBilr. 105 
Not. 105 

lleef. teak. YewetaM-. 734 
Iteer. Riltrr (favor of, 406 
Spruce. 328 
Beet. Common. *2* 

Su*ar. 107. 424-427. 868 
Be«f»r'« Idee. 707 
n »jr«ar^ir^ 779 7*1 

Small! 139 
Beiear-weed. 525 
BfggMltf. 91 
*16*. /. i«t 

nineiiruict.i, 166 
Hego niu. 89. 150. 627 
tr uths. 810 

llroiMi.rrar, K9. *27. 810 
Rehr. II. M.. 872 
Kehren.l. 300 
Rehrin*. 534. 594 
Belladonna. 6. 77. 77. 148. 

560. 718. 727. 731 732 
Source of dr-ip, 87. 715 
Statute* rem'din*. 6 
BeiMein. K.. 872 
Heldmittu.lt i Mrrnhi. 105 
hunfatd. 827 

llelRinm. Pohorn.H |4iut* of, 

Belladonna. 864 
nelladonnin. J86. 71$ 

HeUie ftrrnuu. 756 
Rrup4 Caedamer. 391 
Renidiriente. A.. 872 
Bennett. \. M3 
Bennett. A. W.. 872 
Bennett. IlneHo*. 295 
BenneM I. T.. 462 
RKNNKTTIAI.KS. 326 
RentVapi. Geo . 872 
Rentier. R.. 872. 913 
Bentley. W. II.. 872 
BenraMehy.le. 517 
Benrere. 145 
Reneoic acid. 144. 6*3 
aldehyde. 505 
Renmin. 682 
aeativali*. *77 
Siam. 683 

Renrcylecjforin. S75 
Rerhantin. *72 

Bnirrivcbr. S3. 63. 89. 

112. 444. 469 472. 810 
Rerhcrin. 8*. 90. 108. 112. 

146. 468. 478. 472. 473. 

478. 4*3. «C1 



Bt'beris. 89. 469. 471 472. 
864 

Agni/olinm. 112, 472, f. 
*7‘. 810 

<tri*;atu, *69. 810 
refers. 112. 472 
fulgent. 469, f. *'•». 810 
Her, hernia seen, lens, 620 
Berdan. T.. 872 
BrrenvpninK. 301 
Rerctem, 525 
Hers. 302. 303. *72 
Bergamot. 583 
Oil of. 86. 583 
Rc.Be. Fr.. 862. *47. 872 
lleriuKct. G. M . *72 
llrrlmarn M.. 872. 90* 
Brileae, A. N., 206 
UernrKa i, l.udwic, 85 
Ilt-rnhcrd, II., 872 
llrruon. 872 
Berry. Indian. I, 149 
Fiah. 1 
ftao. MS 
Poiaon. 123 
llerryer, C... 895 
Hnsama. 89. 838 
lln thrlot. 34* 
llertkollrt. 3 

Henkollftia r.neli,i, 638. /. 

4.4 

nMRs, 638 
Bertrand. G.. 872 
Rrrtucli. I'.. 872 
Hernia. 76 
erecia, 650. /. ft,*.. 

Ildey. I'. W.. 87.' 

lie* C. F.. 96. 357, 411. 

544. 593. 724. 872 
II rata, C.. 265. 595. 872. 876 
Hr la vulgaris, 107. *2* 
llrtaiu. 150 
Uriel Nut. 87. 396 
Palm. 370 

We2L , *a/f.a. 9 404 
«/6a v. fieifyri/era, 404 
tenia. 404. *10 
/area. 404. /. 4 u$. 810 
«**r 0. 404 
Btnii-*cp-»«, 810 
Never ia tiir«M. 822 
Heyrieh la irulrllanoiites, *52 
Reroar.. 68. 359 
Rhantf. 411 

BibliiiBinphy on tvoUonout 
plant*. 863-9 1 8 
HiArm. 757. 779-783 
hieiiMuitir. 780-781 
Axuo'Aeo. 780 
frnuthiia. 67. /. M, 1.19. / 



,.w 



Biennial Wormwood. 140. I. 
RigelJw, 757 

Biurlaw. Dr. . 1 .. 601. 602. 

665. 671. 873 
Mgnonia. 52 
icfeolalp. 135. 7.19. 810 
Family. 134 135, 738 739 
vrnusla. 739 

KienoNiACKAC, 52. 53. 1 34- 
135, 698. 7.18 7.19. *!(1 
Bikhaconitin. 450 
RilUirtfiera lorgA-rd. 842 
Itindwred. 701 
Rlack, 421 
Kuropcan. 702 
Hedee. 791-702. f . 70.* 
Birch, 4f>4 
Black. 404 
Cherry. 404 
404 
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Tar. 404 
While. 4U4 

Witches Broom on. J53 
Yellow, 404, I. #o« 
lliril-foct Violet. 631 
Ilirihwort. .185 
Biipliam, W. X.. 595. 873 
niwell. C. II.. S7J 
Biller Almond, 88 
Ktscnce, 505 
Oil, .115 
Pulp. 517 
Seed*. 505 
lloielu*. 234 
Caaeavn, 503, 587 
Orange. 583 
llillc.mil, 403 
Bittrrrnnt, 433 
Biller-sick Tree, 638 
Ritlerawcel, 60. IJ3. 614 615. 
/. 6ij, 715. 718-719. /. 

Climb mil. 133 
Family. 133 
Bitter-weed, 766 
Yellow -flowered, 539 
nitlingr. A. W.. 360. 290. J4J. 

769. 773. 873 
/lini Or t liana, 637 
IliXAiitAK . 52. 53, 627. 810 

& *■.«!. A. I*.. 873. 888 
O. F„ 869, 873 
Black, Aah, /. 61/, 683 
Beggar-lick*. 139 
Birch, 404 
Snnkeinot, 693 
Bully Tree. 680 
Mol lie (truss. 280 
Bvrony. 149 
Curtunt. 498 
Drink. 614 
Kldar. 746 
Kir, 327 

Hellebore, 446. /. lt S. 449 
Henbane. 13.1. 726-737. t. 
7*7 

U-ciiM, 52, S3, f. }j, 64. /. 
Med& 

M ° ld 7 0 o’»‘ ,95 a00 ‘ '■ "*• 
MiwUrd. 77. 486. 488. /. 

Nighuhade.^O. 61. 74. 131. 

{• W /- 7». 

Oulu. 66 

Pepper, 77. 87. 396. /. 
Raspberry, 505. 508 
Scour*. 533 

Snnkrrooi, 121 . /. 3 * 5 . 585- 
5"o 
Tea. 678 
Tongue. 864 
Walnut. /. #«. 4i)l 
Blackberry. 507 
IKgh-buah. 508. /. *it 
I.ily, 105 

lllnek-cap Raspberry. 508 
Blackleg. 175 
Blackmnn, V. H.. 222 
Black-purple Vetch, S26 
Black-Spot of Craw*. 280 
Black stem Rust. 227 
Bladder Fern. 101. 319 330 
Nut. 604 

Bladdcrwrack, f. 19 *. W. 194 
Bladderwort, 698 
lllakeslec. A. F.. 195 
Blanchard. R.. 354. 87J 
Blanche, Dr. C. W.. 380 
Blankinship. J. \V.. 873 



BUslnnycc-4%. I0O. 333 336. 
/. *»*. 864 

Blaring Star. IC4. 773 
Hlerkunm finite:*, /. ftt 
occidental/. /. jit 
Bleeding Heart. 480 
Blennorrhea. 170 
HhgS’a. 89 
lafila. 607. 850 
Blight. Fire, !63 
Sorghum. 163. /. rOf 
Stem. 367. /. M 
Bliie. Strawberry. 434 
Bloat. 68. 107. 118. 419. 434 
Symptom* of. 554-556 
Block. B.. 873 
Block. 873 
Blodgett. K. H.. 873 
Blood- berry. 434 
Blood root. 113. 479. 441. *83- 
484. /. 

Bloodwort. J8S 

Blur. Cnhotfc. 1 1 3. 446. 469. 

485 

Flag. /. .1 a 
Carolina. 38-* 

Kaotk. 389 
Urge. 105 
Drape. Wild. 630 
Cram, 127. 271. 272. 276. 

277. JJ8. /. fm 
Indigo. 524 
Uarlmpnr. 4X0. 466 
lettuce. 761-762 
lobelia. 136 
l.upine. 116 

Mould. 82. /. /a, 356 257 
Pamion Flower. 63J 



Spider..., 1. 37J 
Vervain. 70 



. 708 

Violet. 125 
Bluebell Family. IJ6 

“'iSM’ 

Mountain. 665 
Tall. 665 
Blue bottle. 802 
Blue-flowered Water l.i t. 44 > 
IMte-C.reen Algae. *1. 9?. 16). 

185 . 187 
Blueweed. 707 
Plmmenbatkia. 633 
grandiAora. 633 
lllyth. A. W.. 2. 4. 6. 54. 55. 
59. 60. 61. 62. 63. 72. 
85. 147. 149. 450. 480. 
551. 5*8. 667. 649. 651. 
689. 727. 873 
Blyth. M. W.. 873 
f»*eck. 485 
cordafa, 841 
Inte/ftai. 841 
Rodin. K.. 15. 265. 873. 884 
Boeck. H. *im. 4. 873 
Boehm. 87J 
Roehmer. G. R.. 873 
Pot km trio. 400 
uft-ew. 406 

Boentnger. T. K.. 873 
florrhucia cv/cfa. 839 
hirsnta. 839 
repemt. 839 
Rohm. R.. 4. 653. 873 
Bog. Rosemary. 127 
Bog-bean. See Buck hear. 
Boil*. 171 
Raima. 135 
B elfin,. 234 235 
aiivafaiM. 861 
rdnli,. 234 
felltHi. 99. 234. 861 
Prostii. 861 

Inridns. 234. 235. 237. 861 



sa'anct, 235. K61 
scabcr, 234 
Bitter. 234 
Boiley, H. L. 227 
BoMBACtAr. 621 
Bond. A. K.. 873 
Bone Oil. 145 

Boneaet. 755. I. 70 s, /. 770 , 
Oil of. 770 

Ranuaya veronicocfoha, 853 
Boole. I„ K.. 873 
Boortnis, 393 
Boot Jack. t. Of. /. 

Borage. 68. 704 
Family, 131. 227. 704 707 
Plant*. 864 

131. 698, 704- 

„ 707. 811. 864 
Baraga officinal, e 704, HI I 
Boraum AabtHifer, 840 
llorna*. divra.e. »6 
Ilornrol, 417. 709. 71(1 
Rorteria, 90 

Hvitia arena, 1112 
Horn. C. I... 873, 882 
Boaion Ivy. 620 
llotryckium Lnnaria, 313 
Virginia***, 313, 692 
Pothrioipora corymbota, 848 
Bora«oiACK«r, 191 
Bi-tryodipMi*. >86 
Hofydium grannlaiNm, f. ye, 
191. /. tvi 
Roftylit, 297 

Bottle (.ra**. Black apot nil. 



Rululkm III. 77. 174. 772. 
llotuliMnn* I 864 
Bouchard. C.. 873 
Bou ley, 290 

Bouncing Bn )«}. T7. ltd, 
Bouncing Belly J t V , 
Bourdier. I... 874 ' ** 

Mrfafeg* 

Bourqiieloi. Em.. 747. 871. 

Hourrrria havanrnrig, 811 
Roninnganllia baiflloidfl, 42* 
Bonier. 874 
Boutiay. II. 874 
llontron, L.. 505 
Pasmta plumb/*, f. egf, 

Bow bill. 874 
Hondirki*. 52 
tirgtHpid//, 829 
Bower, F. O.. 874 
Bog, 122. 604. /. &/. 

Kilter. 615. 629 
Poiaon. 535 
Boxwood. 864 
llrabejun. 844 

Preikyirma undulatum, 829 
B-ackft Fungi:*. /. /jj. 234 
Bragantia tomentoia, 809 
Brain. Poiaon* aeling on. 73 
Braithwaite, P. P.. B74 
Brake. Common, 100. 1 01. 313. 

315. 317-318. f. sir 
Branch, Ivy. /. 6 7 / 

Brandi. J. F.. 4. 5. 874. 907 
Rraiiico. 486490 
alba. 77. 486. 818 
nrventts. 488. f. 818 
Rrstfriana. 490 
fcmpettm, 486 
jumea, 490 

\epm %, airhn’vma. 490 
nigra. 77, 486. 488, /. tSj, 

alrracea. 486 
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PeTsai, 486 

Rapa, 490 

Brayera anlhelminiiea, 50>, 
f. jo6, 595, B47 
Brazil Nut, 638, /. 6tf 
Poisonous plant* of. 867 
Brazilian Ipecac, 631 
Magonia, 64, 607 
Slinging Nut. 596 
Breadfruit. 405 
Rreadnut Tret, 405 
Breaily, G. W.. 630 
Brcbeck, C., 330. 874. 883 
Rredeman, G., 874 
Breeder"* Gazette, 561 
Brcfeld, O.. 213. 256 
Premia l.aclueae, 205 
Bretin. 874, 88.'. 914 
BriJtlia out to, 53 
reiuja. 822 
Brewer. W. H.. 564 
Brier, Green, 104 
Brigham, Johnson, 863 
HrlmbaJJ. 25 
Bristle Fern. 313 
Briatly Foxtail, /. jjo 
Britton. N. I... 874 
Hrisa, 90. 826 

Hri";;"-/: %■, ,3 ‘ 

Br wJ, r "J!*.8>. /. fit 

Hr amelia, 89 

pint**, vy 

I1somjxiac*ai, 89. 372. 811 
Bromelln, 373 
Brnmln, 72 

Brommt, 226, 340. 359-360 
ealharliets. 826 
mollis, 826 

"Si.™, 286 

teelorum. 66. 359 360. /. 

. . , 170. 171 

fetnbranous. 263 
Purulent. 176 
Ilronchotnycoaia. 264 
Bronchopneumomycosi*. 262 
Brooke, 1.. 874 
Broom, 527 
Common. 147 
Corn. 345. 864 
Kane, 698 
Scotch, M8. 551 
Broom-weed. 621 
Proiimum Mlieastrum. 405 
Hrouard, F.. 874 
Brown. A.. 874 
Brown. Crum, 146 
Brown, K. L., 874 
Brown, Hr. J 662 
Brown. S- A., 874 
Brown Mustard, 450 
Hrueea sumatrana, 853 
Brucin, 145. 146, 147. 686 
Brun/ehia Hoprona, 715, 853 
lalifolia, 715 
Brunnich. I. C.. 54. 874 
BruntDn, T. L., 518 
Brussels Sprout*. 486 
Hrvonia alba. 751. 818 
Moire. 135. 751. f. 7W. 818 
llryor.ieiu. 751 
Brynnin, 751 
Bryony, f. 749- 751 
Black. 149 

BRYOPHYTA. 155, 308. 312 
Brvophvte*. 310 
BryumJ 310 
Bubonic I'iaguc, 181 



Buchanan. R. E.. 24. 248. 

720. 859. 874 
Buck. imenia, 805 
Buchner, II, 250. 30*. 875 
Buchner. M.. 875 
Rue hi,. 87. 583 
line ktx-an. 129. 690-691, /. 
69f 

lluckcvc. 123. 616-617 
California. I2J. 617-618 
Family, 123. 616-618 
Ohio. 123. 617. /. 6zp 
Red. 123. 617. /. 6® 

». I. S, 25. 263. 265, 



B “ k v- 



Buckley. S. S, 875 
Buckthorn. 123. 124. 229. 6.-fl 
Family. 620621 
Sea. /. 6*>. 641 
Southern. 679 

Buckwheat, 12. 78. 106. 419- 
420. 421 
Family. 418-423 
Floor, poisonous. 

Rudd. Charles. 87S 
lluddletj. 52. 89 
IrasHiemiis. 836 



419 



earrwtofd. 836 
mUagaseoriemsis. 836 

ssasw 



rerriciHaro. 836 
Bueehner, J. G., 875 
Buffalo Berry. /. 6®. 641 
Bur. 718. I JM, 722-724 
B ujlo.f. Bristles of. /. 7' 

Bulk bearing Hemlock. 126 
Bnlbine bmbasa. 376. 8J4 



. . .834 
Rulbocin. 237 

Bulbous Crowfoot. 110. 459 
Water llemloek. f. 64. 652 
Bull Nettle. 72. 122. 596. 72*- 
725 

Thistle. 141. 791. I. _ 
Halliard Pierre. 3. 803. 852. 
875 

Bully Tree. Black. 679 
Bmmeh* Ummgimaia. 679 
beioUes. 679 
Bunch flower. 101. 379 
Common. 379 380. /. .*• 
Bunt. 219 

wiS" !'• «■ n ' M 

Hwpkane distich*. 386. 803 
Bur. Clover. 5S2 
Cucumber. 135 
Marigold. 779 
Oak. 403 

Bur-reed. 332. f. J.U 
BiirrVhar.lt. 298 
Burdock. 67. /. 68. |4|, 756 
Root. 755 
Source ol drug. 87 
Bureau. E, 875 
Burgess. T. 1. W, 875 
Burgundy Pitch. 328 
Burke. R. W.. 875 
Burlew, J. M.. 875 
Burma. Bean. 574 
Bt'iUAxaiACgse. 811 
Burnet. 116 
Burning Bush. 123 
Burrill. T. J.. 100. 288. 875 
Burtera simoruba. 575 
ili:»«T»ACr.«E. 575. 811 
Buschke. 304 
Busey. S. C. 875 



Bust. Burning. 123 
Calico, 669 
Caustic. 696 
Honeysuckle. 135 
Busse, Otto, 249, 304 
Bussey, B, 486 
Butler. Tail, 292 
Butter. Vegetable. 681 
Buttcr-and-IvggA, 134, 735. f. 

Yellow, 78 
Buttercup, 77 
Creeping. 110 
Crowfoot, 457 
Family. 89 
Fall, llO. f. 4# 

Tufted. 110 
Butterfly Weed, 695 
Butternut, 401 
Butierprint, 124 
Butter-tree, 680 
Ruttcrwort, 698 
Butter-yellow, 78 
Button, Bachelor*,' 756 
Hush. 744 

Snakeroot, 648. 692. 755 
Bulyreipyrum 1 ‘arkii, 6B0 
RUSACKAI, 122. 604, 811 
Baxus bclearica, 65. 81 1 
lemperrirens, 1 22, 604, f. 

M, 81 1 

Byron. J. M, 875 
nyriomma amaeomca, 873 
erassi/elia, 837 
•ticata, 837 



Cabbace, 486 
Chinese, 486 
Skunk. 371 
Cacalia tuberose, 417 
Cacao, 621, 624 
T ree, /. 6/1 

Cactaci;a«. 1*5. 634 637. 811, 



lacti Spines cause phytoba- 
roars, 68 
Cactin. 637 
Cactus. 125, 637 
Family, 634-637 
Giant. 635 

730 

Caleb* indiea, 812 
(adaverin. 10. 149, 172 
Cadmrne, 648 
Gaels. T. P., 875 
Caesolpinia, 89 
BonJucella, 829 
toriaria. 533. 829 
pnlckerrima, 829 
Caeoma. 221 
Cafeidin, 628, 742 
Csfl’eln, 144, 146. 606, 614, 
628, 742 
Cabn. A.. 875 
Calnito, 679 
Oisimon, 396 
Ca/anus indict/, 521 
Caiaput, 639 
Cajaputol. 639 
CajotiMo, 124 
i'alaba Balsam. 627 

72 ' 8S - 

Calabarin, 148, 528, 531 
Calamagroslu canadensis, 102, 

Caladium bkolor, BOB 
Calantandcr Wood, 681 
Calcntns. 105, 389 
Colon driaa, 86- 
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Calceolaria. 733 
eremtHitoea, 733 
icebiotat/olia, 852 
Cateitriain. 464 
Calculi. Renal. 107. 424-425 
Calr*i*ta ofterneJu. 756 
Calmdulin. 756 
Colirium. /. jot 
Calluemo urratifoiia, 851 
Calico Ruth. 669 
California 

Aralea. 648-669. f. 66* 
Buckeye, 123, 617-618 
Economic I'lanla of. 864 
Flora of. 865 
Hrllrhorr. 10.1. 104. .181 
laurel. 112. 478 
Ufar. 375 

Mrjlrinal I’Urt. of. 866 
Pobon l»y. 133. 609-613, f. 

Poiaoiiuu* Plant* of. 866 
Poppy. 479. /. t*o 
Rhodndrndrnn. 127, 667 
Walnut. 401 

wi 

. Houitom. 829 

americana. 131. 

S 857 

. 857 
tomeolota, 857 
Colliehoe i»iW*< 624 
_ leiomgoloia. 624 
Colliiupkmi korletuit, 7S6 
Colli l>U, 819 
qmiJriuilvit. 338 
Cal Urn. Jacob. 875 
CalothnriM, 375 
Colluna, 666 
I'ulgiirh, 665 
Cal Inna i nyn lc aci<l, 666 

S-vrct'. .171 
Vegetable, 371 
627 

/nef b »//«■•. 827 
827 

Calmrofii gigonleo. W» 
proeer.i. 63. 695. 809 
Ca/»Aa, 447. 448-449 
pirrnVo. 845 

faUulrij. 4. 75. 381. 448- 
449. 845 
Caltrop. I2<1 

CAl.VCANrilAOUr. 1 1 2. 444. 

445. 475-476. 811 
Calyoanthin. 112, 476 
Coheamhui. 475 
toeido,. 112. 475. 476. f. 
47 3 

glaoem,. KM 
y. 112 
CofYftosfier* 

Can.B».“j77-379. 864 

D -^K»3.375. /. tfd. 377- 

Voi«n. '.178 
Swamp. 103 
Cambirr, Jacob. 875 
Comellno, 486. 493 
Mff to. 493. A 
Cornell * .. 89. 629 
Honglongeotit. 629 
•opoiuVo. 855 
iomh^nii. 855 
Cametona lolilotia. 807 
Caminhoa. J. M.. 875 
C«MH»i:ucm. 52. 136. 811- 
812 



CAM PAKULATAE, 158. 
748-802 

Camitcll. II. P.. 875 
Campbell, j. R-. 379 
Campboe. 72. 77. 87. 477. 861 
Camphor in. 478 

BW.br. 437 
Starry. 437 
Comfioiem, 52 



Cana<la Mounted. 112 
Pitch. 327 

Thiallc. 141. 798. /. 7W 
Violet. 631 

Canadian Cneklebui. 763 
Canadin. 4«8 
Caruigrr. 418 
Comonmm 8|| 

•F. 811 

Como (War emuforme. 521 
obiofitotio. 521. 829 
Candlennt Tree. 587 
< «ao«.ucMt 748 

Stakv* m 

Cane. Proved. 346 
Cornell* olbo. 627. 812 
Hark. 627 

CAN ELLA CIA I. 627. 812 
Commo edmlu. 39 1 
**ceido. 291. f. .91 
imdUo. 291 
Cannabir. 106. 411 
Cannakin hybrid. 411 
Cannahiiml. 411 
Commokit. 72. 410. 864 
•odieo. 411. 445. 637 
Mffc*. 74. 106. 410-411, /. 
tio. 857 
C*aitcr«r. 391 
Canoe Cum. 405 
Comlhorelloi omtomlioeoi. 859 
Cantharidrt. 2. 6. 7 
Cantharidin. 72 
Contmo, 89 
bm.iltlia. 841 
pyi/olia. 84 3 
Canute*., w. <88 



jpe Run. 374 
Onoar berry. 713 
la.mlre. U 2 
Nlyrilc. 637 
Saffron. A fir 



Caper. 495 
Pamily. 



III. 495 497 



<£&&.' V- ~ *•* 

C*rraanurcar. 52. 114. 479. 

486. 495-497. 812 
Coff*eii ('-•I’fW/l/fo/C. 
812 



lerrmgireo. 812 
gl.J-,/er*. 812 



gl.-4-i/e re. 812 

«/oce.*unma. 812 
ipinv/o. 495 

Caprorio Sfiora. 629. 852 
Carnirot. iAcr.tr. 53. 135. 741, 
744-748. 812-813 
Captaeutin. 726 
CapMiein. 726 
Cae/ello. 487. 493. 864 
P*’iofa"tTti. /. 491. 



Ca|i*cjm. 717. 725-726 
• 77. 395. 714. 725- 

726. /. 853 

Irmieuemi. 714. 7*5. 853 

Caeogono. 527. 534 
fcrciN tseiemlolo. 855 



Carapa, Oil of. 575 
procera, 575 
Canteen Cackin. A. 602 
Caraway. Oil of. 648 
Source ei drug. 87 
Carbolic acid. 6. 77. 78. 79 
Carbolitm. 78 
tarbon dUulphid. 72 
in alkaloid*. 143 
monuxid. 72, 728 
Carbonic acid. Poiaouing by. 

Card. P. VY\. 875 
Ca’damiie omaro. 818 
prolrnni. 818 
Cardamon. IlaMard. .191 

SSW 

Vlalahar, 391 
Round, 391 

Cardiac Pobon*. 73. 74-75, 
148. 692. 803. 864 
non-poiaonouk to in»e<U. 

„ Stimulant. 637 
Cardinal-flower. 1.16 
CardioiPermum Haticacabim, 
606, 850 

atsAr- 

Lardopalium corrmboiom, 

Cardmms PW. Mniut. 801 
moiomi. 65 
t orero. 89 
Caret. 368. 369 

farva. 89 

Papaya. 627. 84 1 
«t»errfMia. 627. 84 1 
• pt mom. R4 1 
CaiicaCCaR. 627 
Carlrin. 627 
Carina ft ofa. 807 
Xylopltrom. 807 
Cat let on. M. A.. 227. 230 
I eelimo oeoolii. 815 
4 arnation, 436 
Co’oiol *eo. 148 
Carrfc Tree. /. od. 327 
Corvbo. 134. 7J9 
CarsMn. IJ4 
Carolina Rliic-flag, .189 



la«mine, 147 
Wk«i>ur. I oi 



I-arlnpur. ior. f. 

Moot meed, 472 
Carougeau. M.. 875 
( oepn moluccrnut. 8.17 
Carpal n, 627 
Carpenter. C. H.. 875 
Carr. F. II.. 278. 871 
Carrageen, 194 
Carrion Flower. 64 
Carrot. /. 6t. 127. 647 . 663 
Family. 647-664 
Wild. 663 664 
Carru there, Wm„ 875. 876 
Carter. Marion II.. 876 
Carthamut liocloriu*. 756 
Cartwright. C. It.. 876 
Carom copritte. 856 
Corn. 648 
Copticmm. 856 
Pftretrlinom. 648. 856 
Carracrol. 709 
Career. Cm W., 272 
Carrol, 6*8. 709 
Corya eorSiterrmil, 4C2 
flabra. 402 
illimoieniit. 401 
ladnialc. 40 1 
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ittulii, 40 1 
tomcnloja, 402 
Caryocar, Si, 89 
s/nf'mm, 85 J 
Caryocaiiacka*, 627 
Cabyophyllacfae. 63, 89, 107- 
108, 42J, 424. 435-444. 
813 

Caryopliyllin, 639 
Caiali, 869. 876 
Cascara, 864 
tagrada, 620 
Caicarilla, 588 
( awaiillin. S88 
Caieinium feneslrotnm, 473 
Cashew. 607-608. 864 
Family, 607 614 
Nut, 608 
Oil, 608 

Caiimiroa ednlxi, 849 
Costaria tsenlento, 627 
graveolens, 850 
850 

tomentosa, 850 
Casaava. 87, 587, 864 
Bitter, 503. 587 
llrraii. 587 
Meal. 587 
Sw<-rt. 54. 587 
Cairia. 477, 528. 535-536 
aenti/olia. 528. 536. 829 
atom. 829 

ongmHIoKa. 528. 536. 829 
Ckamaec Krista. 117. 529. 
536. I . 

•haymobotrya, 829 
mtSuh, 529. /. <„ 
hirsnta. * 2 *i 

hispid*!*, 534, 536. 829 
hiinirn/ii. 829 
larviMla. 829 
marthnullea, 117. 535. 536. 
/. 137. >29 

Occident tills, 573. 829 
Oil of, 86, 523 
Pomade. 523 
Purging, 529. /. yu 
SoPhera, 830 
stibnlaceo, 830 
Si tt nil. H3o 
(‘‘i/italiii odorato, 44S 
tuber via. 445 

Caatonm tint on c« no. /. r« 
403 

den'ato. 105. 403 
japonic*. 403 
Mb*. 403 

< aitonopsis Tttngnrrul, 8 3 
CasttinosPe'inum anstmlc. 

527. 533. 8J0 
( aililMa canereens. 852 
coccinea, 734 
Catahrosa, 90. 826 
Co rtilloo elastic*. 405. f. *6 
Castor Oil. 594. 595. 864 
Penn. 55. 56. 5*>4 S95 
Ham. /. .46, 121. 594-595. 

Srcil(* 149. 594 
OASUARIWACaAB. 395 
Casuorino eqnistlifolia, 395 
Cat-tail. Common. 102. .132. 
/• AM 

Catalogue of Poisonous 
Plant.. 803-861 
Caialpa, 739, 864 
bignonioides, 134, 739 
Coin max. 134, /. jn 
Hardy. 134. f. 7fo 
sptrias*. 134, 739. /. ppo 
Catalpin, 739 
Catarrh. 170 

Ga*lro-inte*tiral. 20, 279 



Catasetnm. 392. 840 
Catch-fly. 436. 437 

Night- flowering. (. 4 jj, 438 
_ 439. /. 4» 

Sleepy. 108. 438. f. 
Catechin. 533 
Catechol. 530 
Catechu. 529 
Cateehutannic acid. 530 
Catesby. 470 
Catgut. 558 

Catla edoli i. SOI. 614. *13 
Cathartic. 803 
Cathartic acid. 488. 528 
Catbin. 614 
Catnip. 710 
Cattail. H. W.. 6. 876 
Can calu doucaidcs. 856 
Cauliflower. 486 
1 oulofKyUnm. 89 
iKohctratdc. 63. 112. 467, 
484. 810 

Canute Hath. 696 
Cavantou. 3 
Cara r a. P.. 285 
Cayopowa He/ olio, 818 
Cayenne Pepper. 77. 87. 1 33. 

714. /. 7 / 5 . 725 726 
( canal hm. 124 
americanns. 124. 621. 62 J, 



"•J. 124. 846 
oi/nd/m. *46 
mtegerrimos. *47 
ctw/w 124. *21. 847 
therndoms. 124. 847 
t-Wul/aw*. 124. *47 
Csetopi*, 405 
Cedar. Oil ol, 3J0 
Plane. 330. 331 
Beil. 101. 102. 330 JJI. I, 
XU. 332 

Wt* Indian. 575 
Wbit,. 327. 32* 

Cedren. 101 

aSKTtf"- ,0 ' 

Sr 1 ” 

Ceir. 370 

Celandine. 113. 479 4*5 
American. 4*0 
i •unmon. /. *« 
t .. omet,. 53. 1*3. 607. 

614-615. 813 
t 'l.»«triii. 614 
CW a, trot. 614 615. 864 
artienlatox. 615 
tcandem, 123. 615. f. tty, 

Celeriac. See Celery 
Celery. 126 

Turnip, rooted. /. A 47 . 64S 
C dona amthelmintica. Wit 
crinota. 431 
Irigm*. 80S 
Iritis occidental!,. 408 
CencKm,. 339. 352 

Tribal end,,. 67. /. 68. f. 

/• 349- 352. *26 
<eni. C.. 265. 595. *72. 876 
Ceniin. 688 

Cnetauree. 757. 758. 801-802, 
/■ 80/ 

raiding*. 815 
Cyanns. 756. 738 
icobioto. 65 
. lotititiahi. 141. 802 
Cer.taury. American. 6*9 
Centcllo aiialico. 648 
Ctntifeda orbicularis. 815 
Centroiema. 52 



•nnaxoniYMni, 830 
Plnmieri, 830 
CBSTROSPERMAU, 156, 

423-444 

Century Plant. 105. 3*6 
Cephaelin, 742 
Cephaeli, toxica. 848 
Cephalanthin. 135, 744 
Cephalonlh*,. 89. 744 
occidental!,. 135. 744. 848 
Cephalin. 7* 

Crj-MAtXtlACBAF. 49* 
Cephalotaxui dm pa tea, 816 
4 croton hi titlujna. (. $ / 6 , >7 
Ceratopetalum. 9<l 
aPetalum, 851 
demersum. 445 
C'CRATOri! YLt-ACKAC, 444, 445 
t erbrra, 52 
Odollant. 807 
Tanghin, 692. 807 
Corn, canadensis, *30 
chincmis, 830 
. SiHqnastrnm, 527 
Cercoearpn, Irdifnlius. 117 
pan-itor*,. 89. 117, 503. 
847 

Cercospora angulata, 2*1 
Cerebri ti». 864 
Knaootk. 259 

Cerebrospinal System, P, tin- 
on* aflecting, 73 
Cf’ems, 125 

HonplandU, 811 
tag fill tor mi,. 811 
gtganiens. 635 
grandMar**. 125, 635, 6J7, 

r nmmosui. 637 
McDa**Uii, Rll 
Sightblooming. 125. 635 
ipertoiinimut. 635 
. senilis. 635 
( rroprgia bnlbosa. 809 
Ccsimm, 133 
anrontioenm. 853 
anrienlatum, *5.1 
canlitorum, 133 
rlrgan,. 715-716 
macraphyllHm, 853 
naetarnom. 133. 853 



tsastfi*- ”” 



I'ftprrtinum. 853 
let reach oKcinamm, *24 
( rtraria islandica, f. *•© 
jnniprrini, 861 
pioaxtri, 861 
Crvadillin, 377 
Cevadin, 103, 14*. 377 
Cevadina. 103 

( temnlom. 651, 

( hartoclodi urn Jonfsii, 196 
f bociodiplodia, 286 

ClIARrOMIACCAt . 280 - 2*1 
Chortaniinm t hart.tr n ni. 2*1 
Chaia Keiin, 627 
Ckailletia cymoia, 52. 575, 

Tapnra, 52 
•oricaria, 575. *19 
Cmailletiaccak. 52. 575. *19 
< homaemelcs, S3 
japonico. 503 
Chamaelirinm, 89 
carolinionvm. *34 
lateum. 104 
Chamomile. 756 
Com. 140. 788 789 
Ornuin. 754 
Oil of. 751 
Roman, 754 
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Chancre, Soft. 176 
Chancroid, 176 
Chantemeaac. A.. 262. 263 
Chapman, A. W.. 876 
Chapman, H. C.. 876 
Char a /. <jj, 194 
CHARALBS, 154. 193 1*4 
Cluintiniii xeranlhemouet, J J 
Charlock, 114 

Engl i ah. 488, /. +*> 
Charm*, 411 
Charter!*, P., 876 
Chauiaier, H.. 876 
Cliavicol. 648 
Chayofe. 750 
Cheat. 66 
Septoria on. .’IS 
Simu, /. Jit 
Cheese*, 6.*4 
Cheilanthei, ta 
fragrant, 824 
Chelranthin. 78. 148 
Chelranlhas. 148 
Chain. 486 
Cheiratin. 689 
Chclorythrln. 1 1 J. 485 
ChcHdonin, 480. 48J 
CheUdonium. 480. 485 

majut, 113. 479. 485. '. 
4*3. 841 

Lb floor glabra, IJ4. 7JJ, 852 

<,hC r* ,3 603 " ***' 4 * 4, S03> 

CltXMOPODIACKAE, $2, 89. 107. 
. 423. 424 430, 813-814 
Polaon In reduced by hear. 
8.1 

f hrnopoilin, 429 

-ifham, f, 4 jA, 427 
ambrotloidtt. 107. 424, 424. 

. !• I**. «9. 813 
OMbraiioidts a nthelmin. 

Iltnm, 107. 428, 429 
aulhalminiienm, 814 
Bonus Henrieut, 427. /. 4/7. 

Hairy t, 428 
faiUornieum, 814 
tapllainm, 424 
hybrid**, 428. 814 
mtxieon mm, 107. 814 
pohspermum, 814 
Qiiinon, 427 
<nbrum, 814 
I'ulfori/t, 814 
Chequed, 640 
Chriry. SOS. 514-519. 86* 
lllrch. 404 

Choke.^O. 116, 503. 514- 

English. SOS 
C, round. 715. f. 7H 
l.aurel, 8S. 117. 503. S04 
. I« vc. SI 7. 629 

Powdery Mildew on. 269, 

Sand,' 116, SOS 
Sour, SOS. 514 
Sweet, SI4 
Wild. 60 

black. 64. 117. 503. 505. 

f. fif, SI 5-5 16 
red, lf6. /. 304, 505. f. 

«/6. 516-519 
Western, 515 

Chesnut. V. K.. 5, 31. 44. 64. 
65. 84. 96. 107. 111. 
112. 121, 128. 130. 135. 
241. 328. 378, 379. 381. 
383. 385. 386. 388. 394. 
403, 430. 434. 440. 441. 



4S3. 462. 4*3. 46*. 467, 
476. 479, 517. 518. 519. 
537. 543. $48. 549. S*l. 
S64. 565. 568. 581. $93. 
594. 612. 617. 626. 628. 
630. 651. 653, 656. 667, 
669. 677. 684, 694. 720. 
722. 730. 733. 762. 769. 
775. 782. 784. 793, 803. 
804. 876. 877. 892. 916 
Chestnut. I OS 

American, f. *v, 403 

nur*. 10$ 

European. 403 
Oak. 403 
Spanish, 403 
Water. 640 



r. J.. 877 
Che vers, N.. 877 
Chilton. $7$ 

Chick Pea. 120. 521. 

/• S/S. $73 574 
Ch.cka.aw Plum. $05. $14 
Chickeriucbcr. 377. 864 
Chickweed. 107. 44*. 444 
Common. 442. 444. /. 44, 
Chicoem. 137, 759 
Chko»^!37. 75$. 756. 758 

Root. 759 

Chilean Strswherry. $05 

Ch "' pUnu ° L 

Chimaphila matmlala. 84 2 
nmheUfta. US. 84 2 

..... 

Chlneona. 848 
_ Red. 741 

°Bs? 2 t”‘ 

ndim,. 421 
Fiijube. 621 

»c. 583. /. ft, 

Umbrella Tree. 121 
Yam. 699 
Wood. Oil ,.f. 587 
Yeast. 198 

Chinquapin. Water. 444 
< htataeta brae hula. 848 



I 



Chionanthia. 683 
ChUnanlkmi. 89 
pitrophloia. 840 

69 - , * V> - “i- 84,1 
Chios Turpentine. 608 
Oiirala. 689 
Chiratin. 689 
Chive*. 375. 383 
Uadathnx diehoioma. f. 
iHLAMVPnaACTMlACKAK. 165, 
/. /«. 183-184 
'■ " 

Chloral hydrate. 6 
CUaroeodan IPMteff. 809 
(hlo'ot'hera rrerha. 408 
Chloroform. 6. 73 
ChJo'ogolum. 89 
pomeridiannm, 63. 104. 380 

C * U *^" TCE ' t - 91 ,54 * ,9 °- 
Biology. 190. 191 
Choisya imat a. 849 
Choke Cherry. 40. 116. 503. 
514. $15 

21 

Cholera. 864 
Chicken. 177 



HoR. 8. 171 
Asiatic. 181-182 
Organism of. 182 
Cbolestcrin. 62. 506 
Cbolut. 106. 237. 2JB. 648 
As a remedy for ptomaine 
poisoning, 10 

Chondria vermnularis, 859 
ChouJrodenrlrum tumento- 
non. 473 

Cht>udromyces bedunculata, 

f. 16/ 

C hood rut ceit but, 194 
CliOKII’BT AI.AR, 156 
Charitia. 624 
Christian. Robert, 746 
C her i stigma Stieehertiamnm. 

Christman. A. H, 222 
CkmoocmxaE. 184- 18S 
Ihroocoeeui turgulus, I8S 
Chratophora blicata. 822 

riNrroeia, 822 

Ch t ysa nthr min. 789 
Chrysanthemum. 9U. 7S6, 754. 
767. 789 
/I alsamita, 815 
cinerariifohum . 789. 815 
roecimtum, 789 
eeronorium, 756 
frutesceus, 756 
•ndteam, 756 
l.mcanlhemnm. 789 
MankaUH. 789 
rartheuium. 756. 789. 81 5 
p UmaM +m. 815 
nans*. 756 

ChryderTif^A.. 877 
Lhry/ohalanus Icaca. 57$ 
Lhrytaioma Comaaurra, 915 
Ckrytomyra Khodaatnd't, 

Chrysophan. 518. S28 
Chrysuphanic acid, 418 
Chryiophvllnm Cainila, 679. 

f 'hrysoiplrnium ailenifalium. 

americanum, 851 
ppppsilifolinm. 115 
tetondra*. 115 
Chrysotoxin, 277 
Churchill. R77 
' — rTainiacaat. 204 



573-574 
’ 5>j/#4 



120. 521. 



( 

Citer, 535. 57J 
arieth 

f. 573 

ClCHaaiACXAB. 748, 753. 762 
CICHORBAR, 757 
OekoHfm. 757. 758 759 
Bndivta. 756. 758 

/ " f> 7$9 l37> 7i5 ' 756, 7iS ' 
Ciruta. 44. 50. 651-659, 746 
Boland eri. 126. 658. 856 
hulbifera, 49. 126. /. 6tf. 

659. 856 
califonrira. 856 
Douglasii. f. 6<f. 656 

49. 79. 83. 126. 
648. 651. /. 65-’. 652- 

656. 856. 864 
oetidentcHs. 6. /. **. 126. 

856 

x-agans. 49. 126. 66S 6S8. /. 

657. 856 
rnenala. 856 

virp, a . 4. 79. 83, 126, 652, 
/. 6«. 656. 864 
Cicutin. 656 

CJcutoxin. 50. 77. 79. 126, 
149. 435. 475, 648. 6S2. 
653. 656. 864 



maculata, 
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Cocklcbur. 67. 137. 767-770 
Canadian, 763. f. 7*9 
Cack's-comb. Gangrene of, 
278 

Cocoa, 742 
Cocoa-nut Palm, 370 
Cocoon Antidote. 7JI 
Corot •iwum'ii, 840 
nucifera, 370, 840 
Oil. 627 

Codamin, 147, 481 
Codein. S9, 77. M2. 113, 146, 
479. 481 
Codinene, 330 

Cofiea orabica, 629, 742, l. 
74$ 

manri/iana. 848 
odor ala. 848 

Coffee. 629, 741. 742 744, 861 
Adulterant of. 759 
llean, /. 116. 117 
Mocha. 744 
Plant. 742, /. 74J, 744 
Seeds, 629 

SuUljtutea^for, 523. 525. 

Trjj. Kjj.'iw. I„ 

sasv- !!J 

Black, 446 
„ Blue, 112, 469 
Cola I.acryma, 339 
tola acuminata. 621. 742 
Habit. 621 
Nut. 621 
Ctilehicrln. 375 
Colchldn. 77,^78, 79. 146. 141. 

Colchlcum. 6JJ, 83. 85. 148, 

aulumnalt, 4. 148, f, jy*. 

nrapolilanum, 834 
Seed.. 867 
•Perlotum. 834 
t«ne8iiium, 834 
Coleman. 65 
Coltotphaerium, 185 
Colfotfiahum. 222 
solidoginit, 98. 222. 775 
Sonchlantnrt, 861 
Colio Root. 104 
ColUKa, 124 
tHnota. 621. 847 
Collin. fCn*.. 86.1. 877 
Collin.. G. W., 877 
Col! omia gracilit. 698 



Colloturln, 6-»l 
Colo f alia anUt/norum. 808 
eiganlto. 53. 808 



wrwt, 80S 
Colocyntb. 749. /. 
Colocynlbln. 78. 749, ?«o 
Colombia DI.ea.e, 279 
Color of animal*. 386 
Colorado, Poisonnit* plant, of. 

866 

Coltsfoot. 755 
Colubrina term tula. 621 
Columlia Root. 473 
False. 473 
Columlianiin, 473 
Columbia Aconite, 46 
Columbine. Eastern, 446 
European. 446. f. 447 
Rocky Mountain. 446 
Colombo, American, 689 
Columella. 160 
Coluleo. 534 
arboretcent, 534 
f men'll, 551 
Colville. C. W\. 877 



Coin, Indian. 490 
Coma. 375 

Comandrm umbtUota. 416 
CoMaaiTACtAr. S3. 640. 814 
Combrttum bract return. 814 
ionitrietum, 53 
rrytkropkxllum . 814 
rhenerofetoium. 814 
raermotum. 814 
tri/aHatmm, 814 
Comb., R.. 396. 587. 877 
Comfrey, 764 
Wild. 131. 706 
Comma bacillus. 149 
CommtUna dekotn,. 814 
nu did or a. 814 
Inferno*. 814 

Comm 0.1 nackai. 89. 373. 914 
Commiphora abyttiniro. 575 
Comoeladia. 60S 
glabra. 805 

Comfositak. 5*. SJ. 89. 43. 
137-141. 222. 692. 748. 
753 802. 814 816 
Composite Family. 137 
Concord Crape. 620 
Conduran*". 696 
Cone-flower. 139. 779 
Tall. 779 
Western. 779 
Con/rrva. 190 
CWFMVAI.es. 190 

Conketn, 651* 

Cemidiebolut mlrirulotut. I. 

tat 

Conidiophorc of Aiprrgdlui, 

/. tl 

ComrtBAC. 15$. J2*. 327-312, 
„ .. Ml. 816-817 
Coniferht. 392 
„ Conifers. 101. 327 
Conkein. 651 

Coniin. J. 73. 77. 79, 126. 
135. 144. 147. 648. 651. 
652, 653. 72*. 728. 747. 

Conydrin. 651 
(oh, mm. 2. 6. 44. 650. 651 
Alkaloids of. 147 
macuUtum. 4 . /. J|. 75. 

126. 648. 651.652. 855. 

CONJUC.ATAK. 154. 189 190 
Conjunctivitis, 77. 169. 170 
Conn ABA CRAK. 498. 817 
Connor nt a/ricauut. 817 
Connecticut. Flora of. 865 
Connor. 1. T.. 877 
Conopodinm dmuda/um. 856 
Contolidin. 706 
Consumption. 180 
CONTORTAE. 158. 683 697 
Conval]*-nanr. 104. 148. 385 
Conrallaria. 79. 377. 384-38«. 



Conydrin. 120. 147. 651 

Cook. Or.. 607 

Cook. E. H.. 877 

Coolc, O. P., 877 

Cooke. N. C., 877 

Copiaba, Balsam of. 78. 529. 



"'*/•«£ 64.^104. f. tl,. 384- 

Convadarin. 104. 149. 385 
Convicin. S72 

ConvoLVULACSA*. 53. 89. 130. 
698-702. 817 

Convolvnlin. 130. 699. 702 
Com-oh-ulus. 701-703 
WWBIU, *02 
Family. 130. 698-702 
Itoridui. 699 
Scammonia. 699. 817 



CopaibK sod. 529 
Copoi/t’a I.angsdortii, 830. 

olHcinalit. 529, /. Sjo 
bahkerinda, 830 
Copaa, B64 

( oprrnicia erri/era, 370 
Copper sulphate as an alai- 
_ . cide. 94-95 

Coprinut. 234 
comoiut, 235 
narcoticut. 859 
Coprotoma Unariifolio, 848 
topoiteUa flat whs, 848 
Coral Bean, 117, 542, 543 

Tr 

("oral-berry, 135, 748 
Cor alloc ar put epigaeut, 818 
(orchorut rapnlarit, 621, f, 
6tt. 855 

Grass, Picsb-water, f. 

CO RDAITAI.ES, 326 
(ordia alba. 704 
Cordier, 877 
Cordyctpt. 273 

PFMlz: 

Taylori, f. t;t 
Cardyllnr Ipr mmalit. 37$ 
Corean Fostail Millet, f. 140 

‘Mi’" 

tinctoria, 756 
CoaiACiAt 607. 817 
( oriamvrtin. 607 
Coriander, 64R. f. Am 
Coriandrol. 648 
Coriandrum talivum. 648. 

649. 856 
Coriaria. 607 
myni/olia 607. 817 
naepalrntu. 817 
rutetf olio. 607, 817 ' 

tar men! osa. 149, 607. 817 
ikymi/olia, 607. 817 
Tntu. 607 
Cork, 403 
Tree. 581 

Wood. f. 401, /- 717 
Corkwood, 621, f. 717 
Cormmt foliota, $03. 847 
Corn. 102, Aw 33B. 864 
Broom, 345, 864 
Chamomile, 14(1 
Cockle. 62. 107-108. 439. 
/* 44" 

Meal. 441 
Seeds. 440 

Crop. Statistics of. 342 
Dent, 341 
Diplod ia on, /. tfj 
Fusarium on, 28/ 

Flint, 341 

Kaffir 345, 346, 347, 343, 
864 

I.eaf-browning of, 281, f. 

tSt 
on. 342 
Pod, 341 
Pop. 341 
Poppy. 112. 493 
Ru*t. f. tyi 



,3 °- 701 - 702 - /• 70t. 

-rncnctuf 8»7 
Convulsive Poisons, 803. R64 
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MANUAL OF POISONOUS PLANTS 



Salad, 741 
Silk, 342 

Smut. 98. 210-215. /. til. f. 
tit 

Soft, 341 

Starchy sweet. 3*1 
Sweet, 311 
Wilt. 163 

CotXACIAK. 127. 646. 664. 817 
Oornevin. C.. 4. 83. 85. 8d. 

96. *03. 804. 877, 878 
Corn-flower, 802 
Cumin. 664 

Com*tnlk l)iwaw, 287. 291. 

3*2-343. 864 
C*'aus Amomum, 817 
eirctnota, 664, 817 
Honda, 864 
Mat, 817 
Nuilallii. 664 
panieul oni. 127. 664. 817 
jloloiiftra, 664 
Cnrnutin, 28. 77. 277. 278. 
279 

CoroniUa, 78 
ilmrnu, 830 
junta it, 830 
man! ana. 830 
seorpioiiles, 52*. 830 
varia. 119. f. jjj. 830 
Cutonillin. 1*8 
Coroio Palm, 370 
Corroaive .uhlimate. ft 
Corrnthrr*, V\"m.. 444 
Corladtrui arrenlta, 82 ft 
eonspieua. 826 
Kermttiana, 826 
CoriUinHi amorpka m, f. tit 
Cart uhi Mall Mali, 844 
Corybulbln, 1*7, 480 
Corydalln. 147, 480 
Corydalis, 564, 864 
anna, 113 

aurra v. oeeidenialii, 564 
147 

(■olden, 113 
Inter?. 480 
memos*, 825 
laberosa, 480 
Tuberoua-rooted. 480 
Co 'y I ds amehenaa. 403 
Avtllana, 402 

Corynoearpns lanital*. 53. 
805 

Corypho, 370 

unihrntnli/era. 840 
Curiniam, 89 
Miimeoiium, 838 
Coiln. 505 

Cotmarinm, /. at. 189 
Cosmos bipinnalns. 756, 815 
Coimvitigma roe r mas*. 809 
Cofttantin, 1.. 200, 202, 203. 

878. 897 
Coatoxin, 595 
Costun, 755 
Coloneasier, 864 

inlrgerrima, 53. 503. 3*7 
Cotton. 124, 622 623. 624-626. 
f. 6ti 
Crop. 625 
Fiber. 623 

•■Frenchlnu” of. 287 
Gun. 623 
Root. 625-626 
Sea Island, 623-624 
Seed, 124. 623. 625. 867 
Meal. 124 
.Silk, 621 
Tree. 623. 624 
Upland. 625-627 
Cottonwood, f . 



LoirleJo* t tmlrieosa. 501. 
818 

Coulter. ). M.. 878 
Couher. S. M-. 878 
Coumarin. See Curoariu 
Couperot. 877 
Coupin. H.. 877 
Courbaril. 527 
Courchet. M. U. 878 
Court. C... 878. 904 
Courtet. A.. 878 
Coeille. P. V.. 68 . 96. 118. 
237. 448. 557. 7*6. 87*. 
917 

Cow Cockle. 108 
Oak. 403 
Plranm. 126. 663 
Pea. 520. /. IV 






California. 463. f. #64 
Wheat. 134. 73* 

Cowhanr. f. si. 49-51. 79. 33. 
126. 652-656. 661. 864 

S Hagr. 527 
berk. 442 

Cownley. A. H.. 878. 903 
Cowalip. American. 67ft 

Coyotillft.' 621 

Crab-apple. Kastrrn wild, 512 
Iowa. 512. /. u, 

Old World. 513 
Wild. 512 
Crah’a K.ye. 527 

£!: St ” 
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Currant. 500 
riac. 114. 4*8. 500. 
501-503, tit 
CraaauUcie acid. SOI 
Crataegus. 506. S13-5I4 
moms. 116. 504. 513-514. 

mAA C 
°rSS S?V”»„ 

Crawford. A. C.. 40. 65. 84. 
96. 124, 346. 465. 563. 
566. 567. 626. 772. 878 

c cSU"'.r 

Water Paranip. f. 6>. 
Crenoikrir polripara. /. / 6d 
CrerKotr. 6. 864 
On. 330 

Crtpis lacem. 815 
Crrseraiis tueaHnhna. 810 
Cajete. 810 
Crwa Garden. II J 
Penny. 114 
Criminal School*. 2 
Crimea Ck»*er. 68. 118. /. 

iS6. 556-557 
frtmam uidura. 805 
stjUsnieum. 805 
Crilhmnm msritimum, 856 
Crarin. 742 
Crocodile Poiaon. 2 
Crocosmis surra. 389 
Crotus. 109. 389. 446. 454 
sosivms. /. »*7. 827 
reruns. 389 
Cronrn. J.. 278 
Crook. E-. 879. 905 
Crookshar.k. H. M.. 879 
Crtm-rine. 135 
C role laris. 524. 533. 535. S43- 
546. 565. 864 
olola. 830 
juncea. 524 



Uilchelii, 830 
famculalo. 830 
sogilialis. 118. 543-546. 

. Mi 

slnala, 830 
j'trrucoso. 830 

CrotalUm. 11B. 543, 344-546, 

864 

Crotin. 595. 864 

Crotinic acid. 588 

Croiom. 52. 121. /. .(ftp. 593. 

591. 593. 864 
capiiatDS, 121. S9|, f. 

59J 

rluteria, 588. 593. 595 
muriealas , 822 
Oil. 6, 72. 149, 588. 589 
Seed*. 867 

Trxa*. 131, 592. /. y,t. 593 
i r.t rusts. 121, 592. /. jot 
Tiglinm, 149, 588, /. >So. 

592. 822 
I’rrraaxii, 822 

< 'rot oni lie acid. 7 
Crotonol. 388. 593 
l rotonolglyccrid. Toxicity of, 

Crow ,W. K„ 879 
Lrow Poison. 104 
Crowberry. 604 
Crowfoot. 4. 110, 457 
■lulhou*. III. 457 
Common, /. no 
Creeping, 457 
Cursed. 77. Ill, 457, f. sft 
liitch, 457 

Family, 148. 446 468 
Small-flowered. 458. f. p 
Tall. 458 
Watej.^446 

Croiier. A. A., 654. 879 
Crurd>ulum^lgort. f. irf, 

Cavcirttac. 52. 53. II3-1H, 
485-495, 818 
Cruel Ham. 600 
Crualaceoui l.ichen*. 30/ 
Cryptocoryne spiralis, 8118 
Cryptogam*. Polaonou*, 4, 

Cryplogrommr crispo, 824 
Cryptopin. 481 
Cryptostegio grondidom, 809 
Cuba Bast, 623 

Kconnmk planla of. 864 
Poiaonou* plant* of. 867 
Cuban I’hyaic Nut, 596 
Cuhebrne. 78 
Cubebin. 396 
Cubcb*. 396 
Cuckoo-pint. f. 371 
Cucumber. 750, f. 75' 

Bur. 135 

Root. Indian, 104 
Jwjuirtmg, 749 

Tree. 474 
Wild. 751 
Cmeumis, /. 75' 
a / ncanui . 818 
Angaria, 750 
djsaerus. 818 
Meio. 750. /- 751 
metutiferus, 750, 818 
ntyriocarfus. 750. 818 
propkelarum, 

Saeleuxii. 819 
salivas, 750 
irigotiHS, 819 
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Cucurbits loelidisnma, 751 
maxima, 750, 819 
ntoscluua, 751 
Pepo, 750, 751 

CuccaBiTAdAr, 89. 135, 748, 
749-751. 818-819 
Culture, affects toxicity of 
plant. 87 

CuIvcrVphjriic. 733. 736 
Culver'a-root. 134. 733, 736 
Cumarin. 90. 531, 551. 553. 

773, 803 
Cumin Oil, 648 
Cuminum Cymrnum, 648 
rarit-Hin, 648 
Cuminol, 583 
Cummin Seed*, 648 
Cufiania, 53 
/‘ituUarhuj, 850 
Cuphea, 637 
vitcoM, 638 
vitcoiiiiima, 638 
Cupreu III l.ansouta .nr, 337 
nootkatrasis, 327 
tKyoidei. 327 

Curare. 72. 687. 706. 788. 
789. 803. 864 
Alkaloid*. 148 
I’lanta, 148. /. 6 Hy 
Curnrie. Sec Curare 
Curarin. 73. 77. 687 
Cure*. Oil. 78 
Curciti. 595 

Curculigo sc or eon crae/o lui. 

Curcuma Ituearbisa, 391 
loan, 391 
Xtaorala, 393 
Curin, 148, 687 
Curled Dock. 419. /. t j* 
Curly Crass. Small. 313 
Maple. 615 

Currant. Black, 184. 498 
Crandall. 500 
Indian, 744. 748 
Missouri, 498. /. «••• 

Red. 498 
Srptorla an. 284 
Spat Disease nl, 281 
Tomato, 715 
Curry Powdar, 392. 527 
Ouraed Crowfoot. 77. 110. 

457. /. 458 
Cuacotoxin, 505 
Cuarua Gim, 345 
Cuscuta anttritana, 817 
orvansii, 701 
<•« •vralh. 817 
Dorytminm. 817 
Rpilinum, 701 

llfithymum . 130. 901. 817 
eurupaea. 817 
Cuacutin, 701 
Cuahaw. 751 
Cuahny. R.. 445. 879 
Custck, W. C.. 465 
Cuaohyarin, 575 
Cusparia febrifuga, 582, 849 
loxtcaria, 582-583. 849 
Cusparin, 582 
Custard Apple. 110 
Family, 476-477 
Cut-leaved Water Parsnip. 

Cutch. 530 

Cyamapsis letrazouoloba. 526 
Cyanide of Pota&>ium. 6 
Cyanides, 72. 73 
Cyanugenesis, 53. 348. 861 
Cyanogenetic specie*. 315 
Ovahophvcrai!, 307 
Cyanosis. 78. 241 
CyATHRACEAT. 313 



Cya.’bui it net m. f. .•#$. 247, 



t erwicotus, 860 
CrrAUACKAe. 819 
CYCADALES. 325 
Cyttu Wr.-iiuiu, 32S. S2C. 
819 

media. 325. 119 
Cyclamen. 52. 89. 12*. 676 

rarafersu, 4. 128. 844 
European, 676 



t'afcum. 844 
kejeraefahum. 844 
lalifolium. 844 
ferric urn, 128 
Persian, f. t>;j 
Cydansin. 128. 676. 677 
Cyetoloma atriplici/otium, 424 
CYCLOSPORRAF. 194 
Cyinic acid. 533 
C renin. 533 
Cylindmpuntia. 636 
LymtuJ.mm atoifaHum, 840 
Cymru,. 648. 709 
Cytnol, 710 

C'y<MNc6aat aeutu w. 809 
Mroulnsnadri. 809 
fiueetuneum. 4 

asstaa-. »* ... 

^YN ARKAE . 757. 758 

Rn£3«M«a. /. 68. 70S. 706. 



udiei moi,. 131. 70S 706. /. 

r.6. 811 
See.k *67 
ti rgimiammm. 706 
tirgiuicum, 131 
Ctpkamandra betatra. 716 
CvetBAcnAt. 336. 367-369. 

• 19 

CyPeruM. J68, 369 
artieulatus. 819 
Papyrmt. 369 
Cypres* Plant. 130 
Spume. 121. 600. /- b.s 
Summer. 107 
Vine. 699 

Cypripedhim. 185. 392 395. 



.ica«/e. 395 

Calf return. I. 395 
candidum, 165. J9J. 395 
birsutum. 393 395. !. m 
mac rant hum. 395 
montauum. 395 
partidorum v. Pubescent, 
J92 J9J. f. nt 
pubeueut, 105. 395. 840 

ifSrtabUf.^Vn. 5. f. 840 
Cvrlojprrma. S3 
lasioidts, 53 
Mrrbmrit, 80S 
Cystitis. 172 
Cystoptens, 315. 319 320 
alpiua. 824 
bntbifrru. 320. 824 
fragitis. 315. 320. 824 
mautaue. 824 
Cystopus. 206 

Cytisin. 77. 78. 79. 90. 119. 
148. 530. 537. 551. 803. 
S64 

Cy lisas, 535. 551. 864 
\1Jomi. 90 
alpiuui, 90 
dUebrngeri. 90. 838 
AtiUanus. 90 
nultrioeui. 830 
bMurux. 90. 830 
canJieaat. 90 



capital us. 830 
fomtosisrimus, 90 
hiesutui. 90. 830 
Laburnum. 65, 85. 90. 143 
•nruiptlituiu. 90 
utericant, 90. 830 
potytrichui, 90 
prolifer mi. 90. 534, 830 
Ruthenicus, 90 
scopanuj 90, 527. 551. 830 
icitilifohui, 830 
lafinus, 830 
WMemi, 90 
( ytomycosis, 264 
Crapek, V., 543, 879 



n ACR YOM YC ET I N KA !•' 

233 

Daetrlis glome rata, 229 
Daedalea queretno, f, Jtf 
Daemonor ops Draco, 370 
Daffodil, 386 
Da Gama. J. A.. 879 
Dahlia. 7 if, 
variaMn. 756 

"flSkSfw 

<&b.s 

ssafttf* 

Dakin. R.. H79 
l»alr. 8.. 271 
Damasccnin. «46 
Damrn. C.. 879 
Damiana. 864 
Dammar. 627 

Dandelion, 755. 756, f, /.*> 
Knot, 755 

Daniel I. V. W.. 879 
Daniel I a. C. W.. 879 

canuabiaa, 642 
Curorum, 64 2 
(iuidium. 855 
l.aureola, 855 
Htceereum, 4. 125. I4«. 642- 
643. /. 6*.r. 855 
Pautxca, 65 
striata, 855 
Daphnctin. 125. 642 
Daaknin 125. 642 
DaphaighyUum hancanum. 

DaphuoPsis eestnfolia, 855 
t uearum. 855 
Cuidium. 855 
otroides, 855 
Darlington, Wm„ 879 
Darling! nula caiifornica, 497, 

7- 

Darnel. 4. 72. 74. 103. 361- 
364. 864 

Poison. 361-364, f, jrt... 363 
Meal. 363 

Dartre crouteusr. 16 
Darwinia. 713 

Dasaonville, Ch., 13. 15. 252. 
879 

Date Palm. 370 
Datisca canuabina, 628 
glomerata, 125, 628 
DATtscACtAt. 125. 628 
Datiaein, 628, 769 
Datura, 88. 148. 717. 7 27. 
729-733. 864 
alba, 88. 133 729 
arborea, 853 
atrox, 729 
failtraio. 729. 8‘3 




936 



MANUAL OF POISONOUS PLANTS 



ferae, 853 

J I«fri^64, 715, 729, 733. 

Meteloides, 715, 729, 732- 
733, 853 
tonguinta, 853 
Stramonium, 4, 60. f. 6r. 
7< 88. 133, /. 73". 732. 

suaveohni. 729, 853 
Tatmla. 133. 729 732, 853 
Hrightii. 64, 133 



\V right’ll, 133, 732-733 



Daturih, 730 
Daunts, 650, 663 664 
Carom, f. 68, 127. 647. 663 
664, 856 

Dougherty, C. M„ 879 
DavirUon, 879 
Davie., D. II.. 879 
Dam Ilia brasillansis. 3 IS, 821 
elegant. 824 
elegantistiwa, 313 
Mrtula, 825 
majuicula, 825 

neniaphylla, 3 IS. 825 
platyphylla, 825 
ilrigosa, 825 

Davenport, C. B.. 879. 901 
Davilla rugn-a. 819 
D*vD. B. M„ 169, 209 
Davy. ft. Bunt. 1JJ, 696 
Day. Dr. <’. M.. 140. 795 



Day, Dr, Mai v ft.. 564. 879 
l.ilv. 375 



Day l.ily, 

De Bary. A. Sec Bary. A. tk 
De t Aiulollc. A. See Can- 
ilolle, A. He 

Dr N’nhioa. See Nabiaa. Dr 



De Pti|\ C. K. See Pny. C. 



He 



Dead Nettle. 131, 712. /. in 
Denil'v Agarir, 238 239. *49 



Amanita. 34. See A. 



Ini.lr, 



Xighuhade, 133 
»th Camaa. 10 
17*. 377-378. 466 
‘up. 738 



Drath Cam... 10 3> 375. .-. 



Cun. 738-243. /. 7*0 
ernwgia 



Dr,- <ii> gin eelosioidet, 80S 



DHTerncr, K-. 880 
Delacroix, ft., 880. 906 



Delator 686 
Dellte A. R. 

Drliriant poiaonirg 73-74. 803 
Delirium a aymptom of peta- 
nr.ing, 72 
Drloitr, 880 
Dclphinin. 108. 446. 464 



DelthMi > h>. 446. 448. 4611 147 
■ tacit 



•fatu. 460. 845 
arureum, 460 
Porhey i. 467 

hieolof. 6. /. 46.-. 462-463. 
466 

Drunonianunt. MS 
caerulettm, 845 
ca 1*1 poru m, 84 
Coniolido, 84. 108. 446. 
460. 463. 461 

decorum v. uexadense. 465 
datum. 440 
donga turn. 467 
ercltatum, 108 
Gcyeri. 109. 461, 467. 8*5 
giouruw. A. f. 17 84. f. 

9*1. 466. 467 
groHiliftorum. 460 
hesperiduw, 10* 

Menaiesii. **. 97. 109. «61- 
462. 466. 845 
•nouritiara. 84S 
Vd.totti, 467 



nudieoule. 109 
oeciderUole. 463 
Penardi, 460-461. f. 46 / , 467 
peregrinnm, 845 
r ecu r-.-o turn. 109 
Requiem*. 845 

Scopulormm. 189. 46J. 464, 
845 

simpler. 462 

stofkssmgno. 108. 446. 448. 
460. 463. 8*6 

tricorne f. 4f. 108. 463. 846 
trolliifolinm. 109. 463. f 



■ aemafam. 



Delphraoidin. 108, 464 
IMpfainowa. 43. 44-45. 47. 
79. 463 

Delphiain. 108. 461 
Derain*. Dr.. 244 
Demnatbene*. 2 
Dendrobium mobile, 840 
Denmark. Poitoamu pan*.! 

of. 867 
Depre. 290 

Depressant pnitoning. 74-7‘ 
IVptford Pink. /. 4V 
Dermal Myeoaia. 86* 
Dermatitis. 12-19. 78. 79. 10*. 
106. 120. 121. 122. 126. 
131. 371. 393. 510. 58*. 
588. 704. 864 

Aeule. 464. 583. 663. 7SS 
Neerotie. 179 

Dermal ora yensi a. 12. 80. 295. 



Dermatophyte*. 13 
Dcroanc. 3. I4J 
Derria. I. 52. 864 



amoena. 830 
830 



gmianetu. 830 
Xegremtis. 830 




Dfvnrv, 29^ 

Detraida, f. 9 / 

Drauiniaror. 189 
Dennodtum lorimoimm. 525 
trUorum. 525 
Deapeanchea. 572 
Detmrimm tencgeleute. 831) 
Demteia. 115 
tenbrm. 500 

IIS. 500. 851 

IV Vetch'. Count Acbillrt 
237 

OfTfifie. A.. 301 
De-ril’a Apron. 194 



De -a berry, SOS 
Dewey. L II.. 430. 625 
“ I jSHf iderKi. 826 

lek. 299 



Deyr 

Dhohie Itch. 

Dhurrin. 54. 348 
IKamin*. 10. 73. 149 
Diamella memorise. 834 
Pismikus . 89 
her balm,. 436 
carropKrltn. 439 
chinemsu. 813 
Diaphoretic. 803 
Diarrhoea. 78 
Diatom*. 92. 188 189. /. :*> 
Dicentra, 864 
spectabilis, 480. 825 
PtcnorrTAUCf.it 53 
Dickof-sii Gut to. 680. f. Al-i, 

Die hr on febrifuge. 851 
Dickseuia. 313 

DfCOTYI.F.DONEAR, 105- 
1SS. 395. 802 
Dielamuns etbus. 581 



DICTYOTACEAE. 194 
DICTYOTALES, 1S4, 194 
Diclyuchms davatus, 208 
Dicypettium caryophyllatum, 

Diedra, 299 

Diervilla japonica, 135. 812 
Louie era. 135 
trilido , 812 

Dietrich. D. N. F., 862, 8 80 



Dieudulm, j., 880 ' 



Diealafoy, 263 
Digitalcin, 736 
Digitalin, 78, 130. 134. 14*. 
148, 385. 441, 534, 692. 
736. 737 

Digitalis . 6. 7. 52. 72. 73. 77. 
RO. 87. 89, 637. 635. 
692. 694. 734. 7J6 7J7. 
864 

nmbigua. 852 
Idea. 852 

purpurea. 4. 75. 134, 143, 
441. 733. 7.16 737, r. 



737. 852 
Thapsl, 852 



Digilogenln. I4R 
Digitonein. 148 
Digilonin. 134. 148. 736 
Digltonln-aaporubrln. 62 
Digitophyllin. 736 
Diaitnxln. 134. 377. 736 
DIM. 64R 
Oil. 648 

DitLIxiACiMr. 52. 628, 819 
Dintorf hot beta lichloms, HIS 
pluiiolis. 815 
Dinamnre. S. C\. 880. 894 
Dinwiddle, R. R.. 290, 88(1 
Diodia. 90 



Dlouaea, f. 4/0 
muscipula, 498, /. 409, *70 
Dio on. 326 



Dioscorea, 89. 105, 374, 864 



aculeate. 374 

data. 374, RI9 



buMleea, 374. 819 
deltmdea, 819 



dit aricata, 374 
hirsuta, 820 
iaponica, 374 
macroura, 820 
Mlivt. 374 
tori cart a, R20 
triphyllo, 820 
t rllosa, 374, f. 174 
Dio»ct>aR*r«A«, 89. 105, 374. 

R19B20 

Dioacoridea. P.. 2. 601. 830 
Dioacorin. 864 
Dioan i n , 583 
Diospvros. 52, 681 
arr-M. 820 
amara. 820 

Cargillia, 681 
chlvrotyloH, 681 
disco lor, 6R1 
Hbenunt. 681. 820 

embrvopteris, 681 820 
KaH. 681 

malaccapai. 820 
melanoxyton, 681 
monfana, 820 
mmitillora, 820 
oblusitloro, 820 

pentamera, 681 
time silo. 681 
rubra, 681 
samoensis, 820 
tesselaria, 820 
toricaria, 820 
tirginiano. 128. 681. 820 
Dipholis solicifolia, 680 
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Diptheria, 179 
Avian. 179 

Diphtherial poison. 864 
Diplococcus, intracellnlns 
meningitidis. 169 
of Neisaer, 170 
Dipjodia, 77. 286. 861. 864 
Zcae. 100. t. eM, 286-287. 
/. *87 

Viplodiella, 286 
Difilodina, 286 
Dipiotaxis erueoiJtt, 818 
ten hi/d/m, 818 
Dipcdinm punctatum, 811 
Dipper Gourd, 7S1 
Dipsacbar, 741, 820 
Difsaeus fnllonum. 741 
sylvestris. f. 741 
Dir'rKiucAarAC txt, 627, 820 
DiPtteoco’pns, 627 
Dipteryx, 90, 52J 
odorata, 523 
Die fit. 64 3 

pnluslris, 125. 642. 643. f. 
<•**. 855 

Disc aria serratifolia, 847 
Disinchonin, 742 
l)ikopb«nol, 583 
Ditn Hark. 691 692 
Dilantin. 692 
Ditch Crowfoot, 437 
Dittelasma Korn*. 850 
Diuretic, 803 

Dock. Curled. 419. /. 4*>. 431 
Grrat Water, 421 
Pale. 419. 420 421 
Sour, 106, f. am 
D odectuheon Meadia. 676 
Dodder. 130. 701 
Alfalfa. 130. 701 
Clover. 130. 701 
Exotic. 130 
Flux 701 
Dt/donaea, 52. 80 
physocarpa, 850 
t'iscoia, 850 
Doelt*. j. <• 880 
Doerr. f)r. John. 725 

VnS P 787’788 f ' ,JP ’ f ‘ 7lf ' 
DogVTooth Violet. 104 
Dogbane. 692 69.1 
Common. 148 
Family, 129-130. 148. 691- 
695 

Spreading. 129. 692-693 
Dogwood. 127. 609. 664 
Family. 127. 664 
Flowering. 664 
Jamaica. 74 
Panicleil. 664 
Round-leaved, 664 
Wr.tern. 664 

Dohmr^A. R. L.. 88, 880. 
Doir, S72 

Doliehandrona falcata, 810 
Dolicho* bidonu, 526 
Labial*. 53, 521 
Doliocarpu. t Rolandri, 819 
Door-yard Knotweed. 423 
Dorema Ammoniacum. 650 
Dorenicum pardalianches, 815 
Dorpat. Laboratory at. 62 
Doten. S. B.. 880. 894 
Dotkidbacbar, 279-280 
DOTHIDEAI.F.S. 279-280 
Douglas Fir, 327 
Doiv, Dr.. 25 
Dracaena arborea, 834 
Dracontium atperum, 808 
Dracontomelun maneiferum, 
608 



Dracnncnlai inlearii. 
Dragendocff. G.. 4. 894 
Dragon-tree. 375 
Dragon'a Blood. 370 

" 

Drimia ciliaris. 834 
Cowanii. 834 
D rimy 1 aromatic a. 837 
Winters, 474. 837 
Droteea, 497 
KmM, 498. 82t» 

intermedia. 498. 820 
peltate. 820 
Pigment* in. 498 
rotundi/olia, 498. f. yn, 820 
Wkitlaieri,. 820 
DaoaUACKAC. 497-498. 820 
D — — — • 

Drug pUnta. Source* of. 87 
Drumin. 588 
Drummond. SJJ 
Dry-rot Fungua. /. til. 234 

saffirwar*- 

Hopwoodn. 147, 716. 853 
I.tlekardtu. 716 

let. 716. /. 7 17. 



Family. 128, 681 
Green. 681 
Indian. 681 




716 

Dnckesnea indie*. 505. 509 
DvckwMda. 372 
Duge*. A.. 142 
Daisbarg. Pnisonou* plant* 

Dulcamara'. 718 

63 

SPv?S» 

Bsast^ri. 

Dunning. II. A. B-. Ml. 892 
Dunatan. W. R.. 54. M. 348. 
450. 534. 754. 873. 881. 
890. 914 
Dupony, 881 
Durant* PUmi/ri. 8«8 
Dnrit ribethiuus. 621 
Durra. 345. 346 
l>.Ktr Miller, 756 
Dulcaman'a Pipe. 417. f. 41 * 
Duvemoy. G. D-. 572. 881 
Dwarf. 665 

KW 6 ’, 

Dyer’* Broom. 524-32 



6, { 



Dyer’. Weed. 479 
DyerVwoad. 486 
Dye*, among legume*. 524-525 
Dyeodia, 758. 784 785 
ekrjsantkemoides. /. lip 
papposa. 785. f. jtf. 815 
Dysorylum arborescent. 837 
Dyspagia. 23 
Dyspnoea, 55 



Fame*. E. H.. 881, 885 
Earth-star. 245 
East Tennessee Pink-root. 
Eastern Columbine. 446 
Easter field. 607 
Eastwood. A.. 881 
EaKKACXAt. 52. 128. 679. 679. 
681. 820 

EBENALES. 158. 679 683 
Ebony. 681 
Black. 681 
Ceylon. 681 



Striped. 68! 

White, 681 

EebaUium Elalenum, 749, 819 
officinale, 749 
Hcbolin. 149, 277 
Fxcles. R. C.. 8B1 
Kcgomn, 144 
Echinocactns. 63S. 811 
Ottoni*. 635 
tereneie. 635 
H’ilUamsii, 811 
U’islisrni, 635 
Ecktnocarpus, 53 
Sifun, 6 22 

Echtnacereus ttramivens, 635 
Eckiuocystis, K9 
fabaceo, 819 
fetal*, 751 
macrocorha. 751. 819 
P.chinnpe Ritro. 8l5 
Echitamin, 692 
nclitemin. 692 
Uckitrs, 864 
alerocaca, 807 
macula In. 807 
rrnenoio 807 
nckinm. 767 

"■"» >ii' “• ,0 '- •• 

IkunomM- plant*. Among 1,8 • 
■ume*. S 20-527 
In -\merica. 864 
A.ia, 864 
Australia. 864 
Cuba. 864 
Guam. 684 
Japan. 864 
United State*. 864 
licaema 301 
margin*' urn. 300. .101 
Kden. It. T.. 881 
Edgexs'ortha Gardners, 8S5 
Edward. 684 

Eel Giam, Prr«li-wate', 332 

S unt, J.. 486 

Plant, 714. 718 
i.rvptian Lotus, 445 

Fichomia special*. 374 
I! id amelia, 1j 

spinota. 12. 13 252 
F.isendrath. 306 
F.laiucnac«ab. 125. 640642 
PJaeagnus 



f. 5/5 P.laeagnus angnsti/olia, 641 



a. 641, f. 6 41 
oriental's. 641 
Elaeh guintensis, 370 
Et^noCARPActAr, 622 
Elaeoeocca verrucosa, 822 
PJaeodendran auitralr. 614 
orientate, 813 

Eloroteliuum asclepin m. 856 
foe, idem. 853 
Btapkomyces granulalus, 

* 7 ! 

FJatrrin. 749 

Elateriospermum Tapos. S3 
Elalerium. 749 
Elborne. \Vm.. 881 
Elder. 135, 744, 745-747 
American, 747 
Black, 745-746 
Common. 745-746 
Marsh. 137, 763-764. 767 
Small-flowered, 763 
Red-berried. 135 
Elephantopus t omen torus, 815 
Elettaria cardamomuin, .191 
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Hlionurus. 826 
Hlltrloaia Rkeetfi, 807 
Rim. 405. 406-408 
American, 406403. f. 

Rock. 40* 

Scotch, 408 
. Slippery, 408. /. 
l-.hutra co nadeniis, .132 
Rlphinck, K.. 881 
Rlwrrt. C. P.. *81 

lily MU,. 90. 826 
nritarfetuir, 276 
robiuluj, 2 76 
strialus, 27b 
virgiuicus, 276 
virgiairus v. tubmnthrus, 
277 

Etytropappm g landnloims, 815 
Hmbetia mieeamho, 8J9 
Ribtt, 839 
Rmhelir arid. 679 
P.M11RYOPHYTA, 100. ln|. 
IS 4, 325-802 

Emetic' 804 1 ' ' '* * **° 

' Drastic, 804 
ICmctin, 78, 6JJ, 742 
Kmodin, 377 
KMWBACEA*. 604 
Em fie tram nigra hi, 604 
Ihutuia, 195 
d'ylk, 204 
Muirae, f. joj. 204 
ifikntra-Prrma /. am. 204 
Knui'sin, 83. SOS. 517 
Encephalitis, 290 
Endive. 7S6, 7S8 
Endocarditis. 169 
L'lcerotlve. 167. 171 
Metastatic. 177 
k n lemnUulum. 

Eitdometrltl*. 171 
l' ! NtM>nivi.L4cr**. 221 
Endo-toxln. 10 

Kngjlhardt. II.. 88. 880. 8,41 
England. Poliu»iuiu« plant* .... 
867 

Engirt, A.. 882 
RiiBliah. Charlock. 488. 

Cherry, 305 
Oak. 403 
Walnut. 401 
liatmta, 89 
polystarhyt, 830 
icandem, 6.1. 525. 751. 330 
Enteritis. 105. 171. 804 
Floeniorrhauie. 490 
knlrrotobian. I. 63. 89 
(vrloearfihm, 8J0 
ru«6oilto. 830 
Euloloma, 864 
riypeatnm, 8*9 
grureolem, 8S9 
Khthmophtmoiuciab. /. AV. 

Enlyloma rounueuU. 2 19 
Knvirotnnenf. Toxicity »f 
plant due to. 83 
Knrootic Certbrifi*. 20 
Enzymes. 77 . 

Epcrua /at rat a, 830 
Ephedra, 326 
nMisyphUiiiea, 825 
uci'ii densr. f. fib 
*p.. 825 
Ephedrin, 77 
Epirhtoe tyfihina, 273 
Epigaeo. 666 
rtfienj, 127. 66S. 821 
EfiilobiuHi angustifolium. 629, 
644 



F.F‘fiarui pubescens. 692 
EfiipkyUum inm.otmm. 633 
F.pifiremum mi/cMe. 868 
Rijt-t>BT*ct»e. 101. 323-325. 

820 

KOCISRTAl.ES. 322 
Ivitiiseto-is. 20. 37. 38. SO. 
323. 864 

Eqhiietam. 323-J25. 864 
-new. 37. /. >5. 101. 323. 

820 

I , e male. 323. 820 
hyemate r. rebnstum, 10. 
323 

Palastns. 820 
Pnisonint;. 324-325 
Eragmstis major. (. >*> 

•negi liLfhra, 692 
E rout bis hyemofu. 846 
Erbe. *91 

Erdmann. K. O.. 8 82 
Eject W-kr r-ibin. 104 
Krema-cn-. 252 



Eremorarons seiigens. 822 
Eremopkila mocuialo. 83« 
Erem sta.br,. 52 
mfierha. *28 
Er*echrv»in. 277 
Kr*«*. ». 6. 78. 31. 72. 78. 
275-279. 546. 864 
« ’bmieal ratunrutior • (. 
28. 277-278 

TnxicJnc- of. >78.7*4 
Mot on At’ Hit oik*. 216 



Itlne Gta*». /. 47. 774 
Bh.r Joint. /. n 
Untile Graas. f. /j 
Calamagr.-Mi.. 276 
I »arn el. J44 
Glycrrta. 276 
hoeleria eriuala. /. rj 
Manna Grata. A rp 



Onack Grata. 363 
Re.d Canarr Gratt. /. ,7 
Kr.1 Top. 277 



Timothy, f. /p. 274 
Wrrtrrn Wheat Gm*t. 365 
Wild Rice. >76 
Wild Rre. /. rp, 149. 54H 
l>K«in. 277-278 
I'rrotinie arid. 7. 2*. 277 
Ktfotinlfi. 277. 27* 

Rrtotbn. 28-29. 31. 77. 80 
100 276-279. 864 
K"Wemic* of. 276-2*7 
Kflrett of. A Z78 
Nervous. 274 
Ganerenrnt. >5 
Spatmndic. 28 
Ergotoxi... 278 
Hri . 1 itrlkjf.'. 840 
Kriea. 666 

F.atetctAt. 52. 64. 127-128. 

664-675. 8*0 821. 864 
KRICAI.ES. |57. 664-675 
Kric-nol. 666 

Ktiodt-i. 127. 665. 666. 669 
ting,-, ,-. 757. 776-779. 865 
anahft. 138. 777. 778. /. 

tamJJersit. 138. 755. 777- 
778. A 777 
dnarirctms. f. 777 
rkilaAelfikkas. 777 
roman,. 138. 778 
Erikwon. J.. 882 
Eriokotmo. R65 
lafeaiVe. S3 • 

Erioronioa sefitarguUrre, 372 
Kriocnlin. 703 

ErioJeadron anfractnonm, 
621. 624 



Eriodictycn crani/oHum, 703 
glulinaium, 827 
Knodiclyonic acid, 703 
Eriogonum umbelhlaw. 417 
Eritrickimm gnafihaloidc, 629 
Ernst. A.. 52, *03. 804. M2 
lirodiam. 578-579 

citMtarimn, 67. 120. 578, A 

m otfCtium, 120. 578. 579, 



Moaki f?sn 
Emm Art.ro, 818 
Rryngium maritimum, 648 
yaecae/oliaM, 648, 692 
Kav«iR4Ciue, 268-273 
lirynmam. 486 
*,ke<*m. 486 
rheirantkoulet. 818 
trefiidifolium. 486. 818 
Eryaipela*. 171 
tirytiphe. 269 
('irkomr earn m, 269 
eommaui,, 269. 272 
gramihie, /. .70, f . .71, 272- 

Erythema. 421, 61 1. 731 
Srarlalinlform. 78 
Krythraama, 298 
li lylknua ('ornllnilriuiint', 

527. 8.10 

IlypaphoH**, 830 
Mnhiagu, 830 
ErytliroreniBurin. 689 
Erythronium atbidim, 834 
hi ncrimnuiii. 8.14 
Pen iranit, 8.14 
gram ditloram, 8.14 
Parparaicrni, 104, 8.14 
hrythrophlodn, 148, 534 
.'irylkropklceum, 1. 865 
I omminga, 8.10 
guineenee, *34. 8,10 
I'.avTitanx vi.»cr«r. 573. 8.'1 
hiylkrrox.rton Cm, r. 147. 575, 
A .V6, *21. 835 
l.icalluaia mynilloidet. 851 
Eacharotic, 805 
Etcholltia 865 
cali/oraua. 479, A <*.. 841 
1 'iuglotii. 113 
Kterin. 82. 531. 729. 81)4 
Kariidio. 528 
Eater. 500 
Ether. 73 

RUA8CAI.KS. 248-281 
EUASCI. 248 281 
EUBASIDII. 209. 220-247 
Kucalyptol, 640 
Encalyptt, 640 

Eucalypti** Globulus, 640, 8.1+ 
mirrottiera. 8.19 
Oil nf. 640 
roitrate, 640. 839 
Emrhlaena me*ieo*<-. .142 
Eorhrriio Hoi/firlJii, 90. S5I. 
8.10 

Fudorina, 93. 193 
Eugenia coryopkyllata, f. 6jt. 



Chrouem, 640 
Jambot. 839 



Jambo,. 839 
KuRenin. 639 
Eueenol. 392. 478. 583 
Euglrna liridis. 188 
KrcitxtcEAE. 188 
EUGLKNAI.ES. 188 
F.ulofihia yireat, 840 
EUMYCETES. 98-100. IS4. 
195-308 

Kuonymin. 148. 615 
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Euomymus, 615 
alropurpitrens, 123. 14?. 

614. /. 6/5. 813 
europaeut. 813 
latifoEui, 813 
Knparin, 772 
EUPATORIEAE. 757 
Eupatorin, 138. 755. 772 
Eupotorium, 90, 757, 770-772, 
865 

altissimu m, f. 76.1 
timarissimvm. 815 
cauunbinum, 1.18, 815 
capWifolium. 770 
perfoliaium, 1.18, 755, 771, 
772 

purpureum, 771, 772 
serotinum . 771 
urlieaefollum, 138, f. 77* 
771-772 

Euphorbia. 52. 65. 588. 589. 
590. 597. 603 



ats* “ 



589, 822 
amygdaloid* s. 822 
•■nth/Homm, 589. 822 
arhorta, 822 
bicolor. 8 22 
lanariensis, 589 
i-<m4W<ft>r‘wm, 822 
roroeiMiino, 822 

irrrbrum, 822 
OutMitmK#, 822 
Charades, 589. 822 
corollata, 121. L up, 598. /. 
»», 601. 602. 822 
tolinoidn, 822 
eolin folia, 8 22 
Cyporissias. 4. 121. 122. 
589, 600. 6M. Aw. 
822 

dendroid**. 822 
Drummondti, II. 588. 589. 
822 

eremophila, 589. 822 
Hntla, 589. 822 
e.rigua. 589 
Gerard lane. 822 
HHioteopia. 589, 822 
Heptegoaa, 589. 822 
hettrodotra, 597, 822 
htlerophyUa , 121. 588. 600 
hybenta, 822 

IpeuichHOnha, 599. /. dw. 
602. 822 

Lathy is, 1. 121. 589. /. «o 
599, 602. 822 
li Otaris, 822 
lingularia, 822 
maculata. 121. 122. /. jo;. 
598 

marginata. 64. 121. 598. 6. 

5W. 600. 822 
tucUl/rra, 822 

nerii folia, 822 
obluMta, 121 

oflicindrww/. 822 

4. 589. 822 
Parolias. 822 
/’ep/w, 589, 822 
piluiftra. 601 
piVritforia, 822 
Pilhyusa, 822 
ploiypkylloi, 589. 822 
Preilii, 121. 597. f. &tf. 603. 
82 2 

primula* folia, 822 
P«Je*erri*«. 679. 822 
punicea, 822 
pungiformis, 822 
Regis-fubae. 82 3 
Rrinhardlii, 589 



resini/era. 121. 588. 601. 
823 

Royieoua, 823 
Siblkorpii, 823 
Sieboldutxa. 823 
splendent. 588 

«SW? 

:ene6ca, 823 
verrucosa, 8 23 
UWrmi. 823 

EurnoaaiACCAg. 52. S3. 89, 
121-122. 575. S77. 586 
604. 821*24. 865 
Kupborbon. 121. 588. 602 
EUPHYCRAK. 98. 153. 188 
194. 859 

Europe. Poitonout plant* of. 
867 

European Aconite, 46. 109. 
450. 452. 453 

JESS*': tt* 

Artichoke. 7J6 
Arum. /. ffi 
Beech, 403 
Rind weed. 702 
Chcwnut, 403 
Columbine. 446. /. w 
C yclamen. 676 
Crane. 620 
Heliotrope, 70S 
llolly. 614 

617 




527. f. set 
111 
$47 
. 106 
Mountain Aah. 629 
Oak. 105 

1‘eppergrea*. 486 493 
Plum. 500. 514 
Prickly Lettuce. 756. 760 

7 UvS 



Saint JohnVwort. 631 
Sandwort. 436 
Strawberry. 1 1 5 
Sumac. 608 
Vetch. 87 
Videt. 83 

Water Hemlock, t. 6" 

Yew. 101. 328 

Furotia eerat aides, 107. 424. 

814 

107 



ZVr 



liuryal* fetor 445. 839 
liurybia motchata. BIS 
Enstoma RusstHianum. 690 
BUTOkLLpPHYTA^ 97. 

EvTuitaACiAL 2S3.‘ f. pop 
Evana. I. P.. 873. M2 
. J. R.. 882 
Lyehnit. 439 
•e Family. 643-64 5 
Hrrrlaatiac Pea. 572-573 
Evergreen Oak. 403 
Evrrnia vulpma. 861 
Rveanue. 874. 882. 914 
Evodta ru tor carta. 849 
Ewart. A. J.. $82. 913 
Kxalgin, 78. 865 
Exanthemata. 170 
Ercoecoria. 52 
Agallocha. 588. 823 
glandnlosa. 588 
..wgate. 823 
Exneearin. 588 
EtHia truncate, f. pm 
EXOASCACEAE. /. 
252-253 

Rioatcus Aini-incanar . /. 
alnittorqnus. 



betulinus, 253 
Cerati, 253 
communis, f. /It 
deformans, 2Si 

KXOBA'siWnI&K. 233 
Exoear pus cuprestiforntis, 850 
Exotic Blur-flag, 389 
Dodder, 130 
Expectorant, 804 
Extra cellular Toxin, 10 



Faber. J. \l. 882 
Eabiana imbricate, 716 
Fadong. 326 
Facaceax. 105. 824 
FAG ALES. 1*6. 402. 404 

Fagopyriwnua. 12 
Fagopyrum, 419-420 
esculentum. 106. 419, 843 
talaricum. 106, 419-420 
Fegroea eeilanica, 836 
Fagus (rrrugiieo, 403 
qtaNca, 403, 824 
Fairchild, br. D. S.. 544 
Falck, C. P.. 4 
Falck. P. A.. 882 
Falk. 688 

Fa lac Acacia, i. ip, 559 560 

aaLtu . 473 

5Sf^l/ior37S 

Miatlotoe, 106 

SsBrf- 

Pamulener, L. W.. 882 
Parcimcu organiwu, 184 
Parry Glandera. 180 
FARINOSAE. 155, 372 .174 
Parkleberry. 665 
Harlow, W. G., 91. «6. 186, 
205. 217. 23 6. 238. 239, 
245. 803. 863. 882 
Farr. K. H.. 882. 917 
Faina horrida, 125. 647 
Fatty acida, 7.1 
Favillc. G. C.. 277 
Favua. 12, 1^17-19, 100, 294- 

of cata, 295 

S . 295 

en piga, 295 
motm, f. sot. 295 
on hair of human being*. 
295 

onchotnrco»i«, 295 
Fawcett. H. S.. 121 
Fchr. 297 
Fenchone. 648 
Fent). C. M.. 883 
Fennel. 648 
Oil. 86 

Source of drug, 87 
Seeda. 648 
Frndioe. 328 
Fenugreek, 527 
Perguaon. A. T.. 25. 883 
Fermentation, 250 
Fungi in. 249 
Fermi. C-. 883. 903 
Frrnald, M. L-. 883 
Fcrna, 100-101. f. jop, f. .? II, 
f. $u, 312-322. 865 
Bladder, 101. 319-320 
Bristle, 313 
Cinnamon. 313. 322 
Clayton's, 313. 322 
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Climbing, 315 
Filmy, /. W, 313 
Flowering, /. 

Maiden Hair. 101, 313, /. 

Ji6. 316-317, t. J 17 
Male Shield. 149, /. *». 
315 

Rxtracc of, 77 
OatHch, 321 
Royal, /. w. 313. 322 
Scn.il ive. 320-321 
Shield. /. ,uo 
Sweet. 399 
Tree. 313 

Fertility, Toxicity of plant 
affected by, 83 
Ferula. 6S0 

communis, 856 
foetida, 856 
galbaniHm 1, 648. 856 
Xarfhar, 648 
Sumbul, 648 

Pestuca t/uadrideniala. 826 
sylvaHea, 229 

Fetid Marigold. 139, 140. 784- 
785. /. »i« 

Fetlerbuah. 673-674 
Mountain, 674. 675 
Fever, Relapsing. 182 
Rheumatic. 171 
Scarlet, 171 

Shtd. *'■ '■ 

Bacillus of. /. it 1 
heverwort, 135, 7*4. 745 
Ptvillea cordifaii*. 751. 819 
Peydel. l*aul. 883 
J'iber, Ceir. 370 
Cotton, 623 
Jute. 621 

riant.. 345. 386, 580-531. 
621, 622, 623 

524 

Raphia, 370 
Siaal, 386 
Picoria, 89 
PICOIDRAR, 89, 824 
Picms, 89 
altisttma. 406 
benghalense, 4<16 
Cftrtea. 405, /. 40 7 . 857 
Hutiem, 405 
A 857 
hypogaea, 857 
letiranlalomia, 857 
rjltgioso. 406 
Rorburghii, 857 
S yearn onu. 405 
Field Larkspur, 108. 460 
Marigold, /. in. 140 
Muahroom. 235 
Pea. 521 

Penny Crew, 495, f. n t 
Sow Tbistlr. 759. 760 
Fig. 405 

Smyrna, 405 
Sycamore. 405 
Tree, 407 

Fjgwort Family, 134. 733-718 
Filbert. European. 402 
FH.ICA1.ES. 312. 313-322, 

FlUCga. 89. 90. 417 
Filicic acid. 77. 319 
Filicin. 319 

Pilipendula Vlmaria. 115. 629 
Filmy Fern, f. 309 . 313 
Fine-leaved Sncezeweed. f. 

Fir, Ralsam. 327 
Black. 327 
Douglas. 327 



Fbcber. A„ 874. 883 
Fischer, B.. 302 
Fischer. E.. 146 
Fiacber. R.. 883 
Fiseber. T, 883 
Fttetin. 612 

Fish. Poisoning from. 77. 78 
Poison. 1. I. 52. S3. 54. 
120. 121, 131. 472. 606. 
621. 804. 365 
California. 125 
Soapwort, 593 
PistmJima hepatic*. 234 
KucoonucuL 627 

SafiA. 

Exotic. 389 
Large. 105 
Sweet. 105 

PLAGELLATAE. 1*53. 188 
Plaiidin. C.. 883 
Plaveria Contra yerbs. 815 
Fla*. 120. 580-581. 865 
Annual Blue-flowered. 583 
Dodder, 701 
Falae. 493, /. M 

JCNkr 5,1 

Latg* -flowered Yellow. 120. 
581 

Red Garden. 580 
Seed. 120. 581 
Flmbane. 776 777. 778 779 
Fleming. George. 13. 277. 883 
Fleming. Luke. 746 
Flemimgio congest*. 830 
Flickinger. Dr. P. W.. 720 
F Under tin Sekonmn*. 837 
Flora*. See page 865 
FLORIDEAE. 194 
Flowrr-de-luce, 389 
Flowering Almond. 505. 514 
Dogwood. 664 
Fern. f. ui. 3 22 
Plant*. l6l 

Spurge. 121. 122. 598. /. 

Tohm-co. 133. 715 
Flower*. Poisoning from. 64 
Poisonous, 865 
Ktnaril. 681 

FlOddftr, P. A_ 59. *6. 440. 
4*1. 482. 594. 718. 863. 
88J. 8*8 
Pluggr. C. 8*3 

Fly Agaric. 10. 31. 74. 99. 
14*. /. tjfi. 236-23* 
Pnague. 195. f. toy. 204 
Killer. 34 

Poison. 104. 131. 376. 726 
Fodder Pea. 45 
Podere. F. K. 3. 5. 883 
Poenienlnm tw/gere, 648 
Fogel. Estelle D.. 96. *83. 
902 

Fog-fruit. 70* 

Foliacrous Lichens. 307. f. 
*9 

Folliculitis. 16 
Fames affUmaios. 234 
Foods. Poisonous. 865 
Fool's Parsley. 76. 126. 659. 
f. 660 

Foot and Mouth Disease. 277 
Foot-rot. of cattle and sheep, 
179 

of orange and lemon trees, 
287 



Forage Plant*. 338, 525-526 
Poisoning. 20-24. 80. 287. 
343. 865 

Ford. W. W., Prof., 31. 35. 
36. 235. 238. 241, 242. 
243, 613. 883 
Forget-me-not, 704 
Formalin. 78 

Formic Acid. 80. 106. 412 
Forrest. 883 
Forster. F,. I... 883 
Porsythid. 128 
intermedia, 840 
suspema, 128. 683. 840 
virlditiima, 128. 840 
Pots. B-, 347 
Foster. 687 

Poul Brood of Bees, 163 
American. 175 
European, 174-175 
Ponquirra splendent, 627 
Poorer oya, See Purer at a 
Pourie. 16 

Fowl Meadow Grass, Powd- 
ery Mildew on. 272 
Foxglove, 75. 736737 
Common. 385 
Purple. 134, 736. 737, f. 

Foxtail Corean. f. . 149 , f. ns 
Green, f. tor 
Smut. 217. /. /iK 
Fra tana, 507. 509 510 
ekiloeneis, 115. 505. 50'J 
indiea. 509 

vesca, 115, 505. 509-510. f. 

vtrg Stiiti. n' 5/509. f. fO). 

629 

virginiana var. illinoiensit. 

Fragrant Golden-rod, 774 
Violet. 631 

Fraissrnrt. ). F. F.. 884 
Prance^Poisanous plants of, 

Francia, Dr.. 25. 54 
Francit, Geo.. 91. 97. 884 
Franco* oppendienlala, 851 
Frangulm. 620 
Frank. A. II.. 2RB. 296 
Frankenia fried folia, 82$ 
grandi folia, 825 
Fa*NKixiACi;*r, 825 
Krankfortrr, G. B.. 884 
Prasera caroliueasu, 689 
speciosa. 689 

Fraser's Honeysuckle, 744 
Fraser, 146 
Fraser, T. R.. 884.913 
Prarinns, 629 
omerieana, 6R3 
nigra. /. 6.%/. 683 
ortnu. 683 

pennsylt<aniea t'. Ittnceolalo. 

Frederick. Dr. IT. T., 176 
Pree. J. E-. 884 
Freeman. 884 
Freeman. E- M., 364 
Free.no. 389 
refraela. 389 
French Honeysuckle, 525 
Mulberry. 708 
Pharmacopoeia. 866 
Sorrel. 4]9 
Turpentine, 330 
“Frenching" of cotton. 287 
Fresh- water* Cord-grass. f. 
6p 

Eel Grass. 332 

Friedberg. L- H„ 4. 884, 891 



INDEX 



941 



Friedberger, F-, 20. 46. 12 4. 
328, 330. 377. 383. 4PJ, 
441. 449, 483. 548, 55-*. 
560. 574. 581. 389. 626. 
642. 649, 696. 707. 72 S. 
728, 751, 884 
Fries. 803 
Frijolillo, 543 
Fringe Tree. 129. 683 
Fringed Gentian, 690 
FritiJlorui. 177 
Imptrioli*. 4, 834 
Utlfagrii. 834 
I'udica, 834 

Fruhner. E., See Friedbergrr 
Froth inghaiu. L.. 884 
rrultan to. 310 
Frutitoae Licbetu, 307 
F.ICACKAK, 194 
Fuchs, F. A.. 263, 884 
Fuckiia, 644 

Fucus reiiculoius. f. u)t. /. 

m. 194 
Fuligo. 160 
Fuller’s Teasel, 741 
Ft.rn.inu otHeinahi. 113, 823 
tpicala. 825 
Fu masiacxai. 113, 824 
Pumarin, 483 
Fiimllory, 11J 



umitory, 1U 
Climbing, 480 
Family. 113 



Fuuaria. 310 

Ityeromelric u, f. tit 
Fungi. 53. 90 . 98. 193 306 
Cun. 253 

Edible and poisonous, Dif- 
ference between, 239. 

Gelatlrk.ua. 220 
Parasitic. 28 1 
Poisoning by. 31-36. 78 
Poisonous. 2. 5, 72. 801, 

. Trie hophy tic. 295. J00 
Fungi Imperfecti. 100. 154. 
„ 281-306, 861 

Cause of disease. 12 
Fungus. Bird’s nest. /. i$h 
Cat tail. 273 
Corn-silage, /. t# 

Drath-cup, 241 
Dry-rot. /. 1J1 
JCrythrnsma. 298 
Fly. 195. 204 
Mold. 293 
Prickle, /. tu 
Rape. 100. 283 
Funi/tra utilii. 64* 

F Or hr infer, 1C, 199 
Furcrara, 89. J86 
S ignored, 805 
Furcroy o. See Furcraen 
J-usanum, 260. 287-294. I. 
Flo. 861 

290 

eoHinum. 100. f. jpt *93 
itiHeroiporum. 288, /. 
limonit, 287 
lyeopersiei, 287 
mouiliforme. 290 
roteum. 100. 273. 288. 364. 
861 

t asinltctvm. 287 
*p., 291, 293 

Futicladimn dntrnem. 284 
Fustic. 406 



Gaffky. George. 884 
Gail lard. A., 2J7 
Gaillardia pule he! hi, 75 6 



G^^Sr 386. 805 

C ^S:?g.S3.,830 

GALKEAE^SW 



276 

Galeoptu itirthu. 131 
Galium, 90. 741 
Aporxme. 848 



trsAomm, 744. 848 
Galletia Seorododendrou, 841 
Gallic acid. 503. 608. 612 
CaiSoeannie acid. 5JJ 
Galloway. B. T-. 565 
Galls, Alewo. 403 
Gamaleia. N-. #84 
Gam birr, 742 
Gan. bier. J„ 565. 567 
Gamboge, 627 
American, 629 

Gamgee. J.. 213. 261. 290 

GAMOPETALAE. 157 
Dry. 28. 100 

>. 601 

89 




tSAS’a, 

Garden Cr #r ,13 
Ixttuec. 756. 760. 762 
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Gardenia wm.sieWri, 742 
Gardiner. W. W.. M4 
Garget. 4J4 
Garlic. 375. 383 
Field. 383 
Golden. 383 
Wild. 383 
Garner. W. W.. 86 
.. H. E.. 884 
Fremont,,. 127. 817 
('.as (illuminating), poisoning 
by. 6 

Gas Plant. 581 
GASTEKOM YCKTES. f. i# 
Gastroenteritis. 10. 20. 31>. 
328. 330. 371, 375. J77. 
386. 421. 581. 643. 65 2. 
694. 725. 726. 804. 865 
Gastrolobic acid. 533 
Oastrolobin. 531 
Gaitrolob'vm. Australian. 533 
btlobum. 5J1, 830 
eiycinum. 533. 831 
chyt. 831 

533. 831 
831 

m-alifelium. 831 
otyiobuxdes. 831 
Poisonous to Slock. 37. 533 

s&sirst 

trilob, m. 5 33. 831 
Gattinger. A.. 884 
Gaultkena, 666. 669. 865 
micropkylU. 821 

nummuiarieidet. 821 

on of; 665. 866 
procumbent, 404. 665 . 82! 
Shailon. 665 




Gauro. 644-645 
biennis. 644-645 
toe (iwea. 645 
parvtfoea, 645 
Scarlet. 645 

Gautier. L-. 265. 873, 884 
Gautiero morchallarformil, f. 

•4 

Gaylutsacia baceata, 665 
Gear ter, 245 

Ambriatui f. tjs 
Geiger. P. L-. 3. 884 
Gem oigerm u m Velloiii, 147, 

Gelsemm^ 77. 80, 129, 147. 



unin. 147, 689 
Geltemium, 688-689, 865 
/nsfmwrsi, 129, 147, /. 
616, 689. 836 

CemiopUebium iucanum, 82S 
Grains, 865 
ePkedroides, 90 

termanic*. 90 
mouoiperma, 90, 831 

«ji 

tmetaria, 90. 524-525, /. 

GENI^EAR. 530, 551 
Gentian, Hoard. 6*0 
Family. 129. 689 -691 
Fringed. 690 
Horae, 135 



White. 690. . 6oo 
Yellowish. 690 
Grntiona Audreuvi. 689. 69.) 
crinita. 690 

V 4 " 






GcxTiAXACiur 120, 683. 689- 
691. 82^ 

Grntiopicrln. 689 
Gentistic acid, 689 
GroFroea infer!*.. 831 
Ceophito maeropoda, 848 
remiforemit, 848 
Gcbak t accac^ 1 20, 575. 577- 

GERANIAI.es, 157, 574-604 
(•cranio). 577. 709 
Geranium. Cultivated. /. W» 
Family 67, 120 

SWS • »*. 578 
*P- ISO 
Geranoil. 88 
Gerardia. 734. 737-738 
graudidora, 134. 738 
Purpurea, 134 
teuuifolio, 134. 738, 852 
Slender. 134. 738 
Gerbardt. 145 
Gertach. II., 16. 295. 301 
German. John, BB4 
German Chamomile. 754 
Millet. 102. f. m. 350 
Pharmacopoeia. 866 
Vetch. 572 
Germander, 709 
Germany, Foisnnou* plants 
of. 867 

Germicidea, 865 
Gerrard. A. W., 884 
GlSKgatACCAt. 698 
Geum nix air, SOS 
urbanum, 505 
Geyer. C. A.. 801 
Gherkins, West Indian, 7S0 
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Giant Cactus. 635 
Puff-bal), 99 

Gibbelliaa cerealii. 267, t. iM 
Gibbertllo. 273. 861 
Soubenelv. 273, /. .•«. 288 
Gibbet. H.. **4 
Gibbon.. H.. 884 
Gibbons. W. P.. 8S4 
Gibson, R. J. H.. 88' 

Gid. 569 
Gieaecke. 3 
Gift Apple. 865 
Gilchrist, W. D.. 556 
Cilia aehillat folia, 843 
aggregola, 130. 6‘>8. 843 
laciniaia. 843 

Cilltnio rUpulatea, 505. 847 
niPulaia, 115 
t’l/oliala. 115. 847 
Gillot. Victor. ’44. 2*5 
Gillot. X.. 885 
Gilman. I. F.. 885 
Gtltay. K.. 2*4 
Giltner, Ward. 344 
Gimlettr, I. n.. 729. 885 
Gin, Juniper used in tlu- 
manufacture of, J30 
Ginger. 77, t. .**). 391, 865 
Wild, f. 413 .* 16 
Gingerol, 391 
Ginkgo biloba, 326. 815 
Seed. 395 
GlXRAOACRAI. 326 
GINKGOALES. 326 
Ginora mericana. 8.16 
Gin sens, f. 6j 6, 647 
Chinese, 6*7 
Family 125. 646-647 
Gipsies, Poison used by. 2 
Gittkia phomaeioidei, *24 
Gllhagin. 440 
Oithaflam, 441 
Gla.Uoin, 389 
rommnnij. 827 
irgtium, 827 
Glanders, 180 

Bacillus of. f. iti 
Farcy. 1*0 
Glaucln, 113 

Glauclum eornieula'nm, 841 
lili MMl. 841 

Gltdlitchia. 63. 89. 865 
omorphoidei. 831 
•inensis. 831 

IricKOHthao,, 527. 537. 83* 
Gltiehenia, 315 
flabtlUH*, 825 
GlEICHMIaCKaK, 315 
Glenk, R„ 91* 

GltO'Cafifo, 184. 187. f. W 
Glirictdh maeulaia. *31 
Globba Beoumeltii. 858 
Globularia Alypum, *33 
GMp&itUa, 93. 1*6-1 *7 
Puum. 1*7 

G Mop e Itit colifermii, 194 
Gtorion lintlrr, *34 
snperba, 376, *34 
Giover^G. 96. 346. 347, 

Gloximo. 698 * 

Gluco-alltaloids, 1 49 
Acbillein. 149 
Solanin, 149 
Glucose, 489. 505 
Glucosidet. 865 
Absinthin, 140, 735 
AchUIein, 140. 149. 736 
Adonidin. 148, 446 
Aesculetin, 617 
Aesctilin, 123. 617. 642. 683 



Amygdalin. 7. >4. *3. 116. 
117. 144. 503. 504 . 505. 
506. 512. 517. 518. 519 
Antarin. 14*. 406 
Apocynein. 69 2 
Apocynin. 129. 148. 692 
Arbutin, 505. 506. 665. 666 
Aaclcpiadin. 696 
Aaclepior.c. 130. 697 
Ancona. &64 
RapGain. 533. 540 
Brynnin, 751 
Car ion. 627 
Caulpin. 739 
Cephalanthin. 135. 744 
Cheiranthin. 78. 148 
Clieiratin. 689 
Cbicwfa, 137. 759 
Colccyntbin. 77. 749. 750 
Convallanurin. 104. 148, 

385 

Convallarin. 104. 148. 385 
C envoi vulin. 130. 699. 702 
Coronillin, 148 
Crocin. 742 

CyeUmin, 52. 89. 128. 676 
Daphnetin. 125. 642 
IHphrin. I2S. 642 
Dburrin. 54. 348 
DigitaHa. 78. 88. 130, 134. 
144. 148. 385. 441. 5JJ 
.692 .736. 737 

nifitoain. ' >34. 148. 736 

niosmin"' 3*3*’ 7,6 

Water in 749 

Kriecdin. 127. 665. 666. 669 
Erythroeentaurin. 689 

fXSTiS: 11?- 5J * 

Prangulln. 620 
Gaatrelobin. 531 
Genliopicrin. *89 
Glycyr retin. 531 

itefc 8, 

Hellrbomin. 14*. 449 
Hellrberin. 73. 14*. 449 
Hrsneridir. ?83 
Hrdrochinon. M6 
I bo. 6*3 

Indican. 106. 414 
Ipotnoein. 130. 70! 

Ingeriin. 389 



ax a 



Solanin. 621 
Uppin. 755 
T.eptandrin. 733. 736 
Unariin. 73S 

Vas^iff 7 

l.ntiisin. 54. 534 
T.imimn. 118. 531. 548 
Melanthin. 62 
Kerin. 130. 148 
Olcandrin. 148 
Ononid. 531 
Ononin. 531 
Oxyeoccin. 666 
Phase c-lunalin. 54 
Phillyrin, 683 
I'ir.icrin. 328 
Populin. 397 
Prcpbctin. 749 
Purshianin. 62! 

Queratrin. 560 
Quercitrin. 506. 510. 584. 



Rhamnrtin. 124. 620 
Rbamnin, 124, 620 
Rhatnno-cathartin, 124 
Rhirumthin, 738 
Roblnin, 119. 560 
Salicin. 397. 505 
Scillain. 14R, 377 
Semitin. 377 
Sinalhin, 489 
Sinigrin, 489 

Solanin. 60. 83. 132. 13.1, 
144. 148. 149. 718 721 



“z&'Sr 

•nnadeniii, 692 
dmitana, Kraut on. 27< 
Glynn* hiipida, S20, /. .t.v. 

Sofa. 520 
Glyeanria, 73 

9i stE 

glabra. 527. f. 5.%* 
tlabra v. glandmli/tn 1. 5 2» 
GJycyrrhlrin. 527, 431 
Gmelin. ). P.. 3. 8*5 
Gntphoiu triecarpa, 81! 
Gnktaciu*. 825 
GKRTALBS. 326 
Gneinm tendon*, *25 



Gntium teandtm, *25 
arm. *25 
Gnidla rarinaia, 642 

Goat’. Rue. 118. 558 
C.odel. C.. 862. 8*5 
Godfrey. B., 885 
Godfrey. Ceorge. 5*5. 899 
Godlee. R. S.. *85. 905 
Goepperl. H. U.. *85 
Cola. G.. 8*5 
Godkln. 8*8 
Golden Corydelis. 113 
Glow. 756. 779 
Seal. 44*. f. M. 6RS 
Golden-rod, 138. 222. 755, 
767. 774-776. 865 
Fragrant. 774 
Rigid. 775, 776 
Rust. 222. 775 

Goldsmith. W. W.. 383. 384 
Gompkolobinm, 534. 831 
KBCtnafam. 533 
Goniolhalamui macropkylluj, 



Gonolobuj la evil, 809 
obliqm, 809 
Gonorrhea. 170 
Good King Henry, 427. f. 

**7 

Good. Peter. 885 
Goodale. G. L.. 633 
Gaodenia grondUiora, 825 
GoooEtiACttAit, *25 
Goodia. 533 
lolifolio. S3 3. 831 
mediceginea, a 33 
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Gooseberry, Cape, 715 
Cultivated. SOI) 

Missouri. 500 
Septoria on. 284 
Gootefoot. 427 
Gooseplant, 417 
Family. 424-430 
(■ardor., P. K.. 871. 885 
Gordonia, 629 
Goeio. B.. 885 
Gossypium, 624. 626 
arbormm, 623 
barbadetje, 623. 625 
Itirbaceum. 76, 124, 622. 

/. 6 /$, 625 626, 837 
hirsulum. 625 
Gottheil, 885 
Gotti. 263 

Gouauia. 2. 52. 89. 621. 847 
tonunloia, 621 
Goutni, 641, I.641 
Gourd. Dipper. 751 
Family. 135, 749 751 
Missouri, 751 
KeM-cgg. 750 
Sponge. 750 
Towel, 750 
C die, 885 

Gtacilaria lichenoides, 194 
Graham. II., 885 
<■«. vin.uk, 53, 89. 90, 102 
103. 336-367. 692, 825 
Graininol, 767 

Grand Traverse Disease, 311 
Grand Uhl, 633 
Grape, Clinton, 620 
Concord, 620 
European. 620 
Family, 124 
Fox 

Northern. 620 
Southern, 620 
’ruit, 582 
Janesville. 620 
lustang. 124. 620 

Ssfflv^is. 

Small. 620 
Wild Blue. 620 
Worden. 620 
Grophh xcripta, f. jol 
C.rass. 865 

Heard. 344-348 
Bent. 225 
Blue, 338, /. JjO 
Entot on. f. /]. 

Powdery ‘ 
ill. 2? 

Blue-joint, F.rgot on, /. .? 
Bottle. Ergot on, /. 17 
Bristly Foxtail, /. 7.W 
llrome. 338 
China. 406 

Cord, Fresh water. /. 69 
Curly. Small. 315 
Cuscuo. 345 
Eel. Fresli-water. 332 
Family, 89, 90. 336-337 
Foxtail. 207. 349, 865 
Fowl Meadow. Powde-y 
Mildew on. 272 
Holy, 339 
Hungarian. 102, 350 
Johnson, f. 344, 345, 346. 

Knot. 421 
Lemon. 344 

Meadow-oat, Tall, /. !<•> 
Mexican. 342 
Needle, 66. f. To, 102. 338. 
/- JSS. 355-357 
Western, /. 66. 102 



Orchard. Powdery Mildew 
on, 272 






72 



rj. 276 

Idew on. 



Spot-disease of. 282. 

Ms 

Pigeon. 98 

Porcupine. 102. 355 *56. /. 
S*. 8«5 
Smut on, /. e.-6 
Poverty 

Longa wned. 352-353. /. 
JSS 

Short -a wired. /, H) 
Quack. 103. 364 3*T 

Black-s^ot Diaease of. /. 

Era* on, 276 
Quaking. 90 
Ramie. 406 
Rattlesnake. 692 
Red Top. J38. 865 
Krgot on. 277 
Rice-cut. f. ill, 339 
Rust. /. l/<. 224 227. /. 

e/Xl-364 

_ 361 
- . 361 

162. 355. 357 358 

Smut. M.^12, 214-219 



Sprouting Smut. f. 1 14 
Squirrel- tail. 66. I8J. 360. 
366-367. /. jM 
Injuries from. 66. 360 
Powdery Miklew on. 272 




Tuf 

Vanilla. /. <41. 552 
Vernal. 524 
Sweet. 352 
Wheat. 364 

Western. Ergot mi, 276 
Wild, &gut on. 276 



• 34. 



Win, .. . 

Yellow- -evrd. 372 
C.rlioU tdttimalii, 4. 

734, *52 
ft'xsim. *52 
sp.. 134 
Gratiolte. 734 
Gravel- root. 772 
Graves. C. B.. *81. 885 
Grawitx. Paid. 26ft. 295. 298. 
302. 305. 885 

Gray. Dr. Am. 533. 602. *85. 



Greanewood. 6*. 107. 429. 430 
Great Angrlica. 660 
lobelia. 753 

Ragweed, f. /at, 137. 765- 
766 

St. JohnVwort. 125. 629. 

630-631, t. 6»r 
Willow-herb. 644 
Great-llowcred larkspur. 469 
Magnolia. 473. /. <74 
Great Britain. Poisonous 
plants of. *67 

Green. J. R.. 250. 486. 886 
Green. Wesley. 886 
Green Algae. 160 
Ash, 683 
Brier. 104 

Hellebore. /. « 75. 109. 
449 

Mold. /. fl?- 257. 261 
Pigweed. 107 



Tea. 628 

Greene, E. R-. 746 
Greenish. If. G-, 886 
Greenleaf, R. W., 886 
Greimer. Karl, 886 
Gresboff. M.. 54. 65. 84, 88, 
89. 90. 96, 101, 110, 
114. MS. 124. 128. 1.10, 
135. 141. 315, 426, 447, 
498. S00. 503, 535. 567.- 
590, 621, 698. 750, 803. 

l.. ... 

GrtvUlta mimioioidn, 844 
Crtvria, 2. 52. 89. 621 
audio. 855 
bracUa lo, 8SS 
Matococca, 855 
ohtmaiii. 855 
pUo*a, 855 

ggjpr*. 

Grom well, *629 
Crigoreacu, G.. 886 

robuiia, 774. 815 
lOhorro/a, 13B, 755, 774 

fff 

C.. 886 




Ivy. 131. 710. /! 5 ;/! 7>i 

Gro«ndlwV % 797 

Grou^iwned hy Laurel, 

"Grub-in the head," 138, 776 
Gruby. 13. 295. 301. 302. 886 

ash/" 

•n ofriuaU. 575. 853 



(•uanin, 146 
Gnapacum. 89 
Guar. 526 
(;*o.««o. 606 



Guardia. J., 886 
(.matUria Vfnebciorum, 



Guava. 525. 639 



525. 639 



Guerin. E. 363. 364, 887 
tiuiana. Poiaonous plants of, 

Guignard. I... 119. 574. 74?. 



Guinea 

Cnuolia 






755 




Gumbo. 623 
Gumwccd. 755. 774 
Gun Cottou. 623 
GuHavia. 52 
Autu/to. 814 
bratiliona. 814 
Gutta. 681 

Gutta-percha^ 680. 681 

Guttenberg, G.. 96. 43S. 887 
GuTtirgBAX, 827 
Guvacin. 370 
GjnrHart’hri htcida, 82.1 
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CyniHcma ialifolium, 53. *03 
sylveitrt . 809 
CYMKOASCEAE. 253 
Gymnoaicus, 252 
Gymvoeladui. 89, 53*. 535. 
536 538 

canadensis . 527. *.11 
rtiiifiuif, 831 

dicica. 63. /. tt6, 117, 537. 
/. JJ» 

Gyt»mr>e'nt*twir cordala. K25 
GYMNOSPF.K M A K, 101-102. 
155, 12S-332 

Gymnnaperma. See Gymno»- 

pcntuM 

Gymnoi^oratigium maeropm, 

Gynoe/rrdia odomta, 53, $4. 

627. 810 
Gynceardin, 54 
Gynopogon, 691 

c r.ra 

Gyf$cphUa. 89. 436 
panieu/ata, 436-437 
Strulbium, 63. 436,437. 81 J 
Gypaophila-iaptKOuIn, 62 
Gyrnmilra eunlen/a. 253, 839 
Giro/beea. 385 
Kiu.'alin, 827 

H 

llabenaria nigra, 840 
Hockherry, 408 
Ilackcl, P . 362 
Haemanlhui, 805 
COlVi'ieMJ, 805 
llArmateln, 528 
Hnematoxylin, 528 
//arwa/oxy/on romfrcMaaitai. 

liar main Ha. Cau.ed by Mar.a 
Marigold, 499 
Cauacd by Ferula. 650 
IIarmodohackai. 104, 375. 

385-386, 827 
HiU'wio/fomwi, 827 
Hatmolyaia. 107 
Hager, Hermann, 887 
Hahn. G.. 301 

Malnea. \V. S.. 887. 888. 904 
Hair-balla. See I'hytivbcr.iar. 
Hairy Phacelia. /, 70S. 704 
TrllUa. 773 
Vetch. 527. 570 
Half. tin Carolina, 682 
Haldcrinan. B87 
Hair, 1?. M.. 887 
Half breed Weed. 137 
llalgand. 887 
Halle. J. S.. 887 
Haller. 362. 721 
Haloenemuni (rulieosum, 814 
llAliOaDAOIDACEAK, 640 
Ha'atrd, 11. 105. 135. 276. 

381. 386. 415. 575. 583. 
601, 634. 663, 732. 751. 
887. 888 

Hamamelii Virginians. 500 
1 1 a maw am dachak, 498. 500 
Hamburger. W. W.. 305 
llalimodtndron argen/eune. 

9 31 

I lamella patent, 848 
Hamilton. 411. 888 
Hamilton, A. M.. 888. 903. 

914 

Hamilton. W.. 888 

I I anbury. !>.. 59. 86. 449. 481. 

482. 593. 718. 883. 914 
Haneornta. 691 
Hannibal, 2 



Hanrtrt. Maurice. 558 
Hanaen. K. E- 526. 641. 
Hapioeorpl n Ijra 815 
Hapiipkyton eimiciJnm. 807 
lUreourt. A. M.. 553 
Hard. M. R* 234. 803 



II f dye hi nut longecor malum. 



Hard Marie. 615. /. 6/t. 
Ilaril-akell Hickory. 402 
Hardin. M. B.. 626 



llanly Cstalpa. 134. /. 7*’ 
Pink. 436 

Hare. K. F.. 635. 873. 8M. 

Hargrr. E B.. 888 
Harkni*. W. f>.. 888. 91 * 



Harlan. I!.. 

Ilarnack. E. 888. 899 
Harper. R. A.. 222. 267 
llaepmUU. 52. 607 
arbor ea, 850 
, ufanioidel. 850 
tksna'oph***. 850 
Harrington. C.. 888 
llarri*. N. M.. 305 
HarrUen. F. <\. 25 
llarriaon. \V. H.. 



!lar»Mwrger^£ W.. 277. 342. 

Hartley. C. P.. 342. 889 
llartman. G.. 889 
llartiell. Stella 472-423. «89 
liar*. C. O.. 247. 248. 359. 

M9 

lla»h. See llaahitfc 
lla.hiah. 7. 411. 445 
Ha.hi.hir, 411 
llaalan. T. F.. 8*9 
Hatch. 199 
Hatch. W. G- 889 
Havard. Dr V.. 357. *89 
Haw. 116. 506. $13 514 
Red. /. in 
Hawthocn. 513-514 
Hay. Moldy, aa eanar «f dia- 
ca*e. 259 

Hay fever. 136. 137. 764. 767. 
86 * 

Sernrr. 767 
Haya Poiaor. 86$ 
llaym. Car*.. 626 
llaxelnut. 403 
Hardline. Dr. R.. 49. 6$$ 
llrald. F„ l>.. **9. *92 
HraM. F. D. 96. 100 
Heart, Poi.«m. acting on the, 
74. 7* 

Alan «*e Cardiac PHvnn 
llrarf.ea-e. 632-633 
Heath Family. 127 1 28. ..64 
675 

Heather. 65 
Scotch. 66$ 

Hearea, 865 

Heboloma emilulini forme. 
859 

fartihile. 860 
Hebert. A.. *89 
Hecate. 2 

Heckrl. F_. 889. 909 
Htdeoma. 710. 711 
CHI. 711 

pnlegiedei. 131. 711 
Hcdeomnl. 711 
Hedtra He iii. 808 
lleilge Bindweed. 701-703. /. 

Hynop. 134 
Muatard. 114. 487-488 
Hedges Florence. 287. 889. 
911 

Hedrick. U. P.. 3. 656. 658. 



Hedytamm eoronarium. 52 S 
llcITter. A.. 889 
Hefli. J. J.. 889 
Hcgetachwciler, T., 862. 890, 
895 

Hrhir, P.. 890 
Hein. Heinrich. 890 
llrktorn, L... 890 
HKI.ENIEAE 757. 758 
llrlrnin, 754 

Helenium. 757. 758. 781-781 
ant urn note. 139. 756, 781- 
783. f. 7(f.*. 816 
autumn, tie v. grandidorma, 

781 

Higelovii, 781 
Hoobeiit. 140. 781 
audltor-m. 781 
*, 'Hadridentatum , 783 
te nut folium. 139, f. tv, 
783 784, I. 7 K 4 . 816 
llrliampbora, 497 
1 1 EIJANTH EAE. 757 
Helianihentum eanadensc. 

620 

HfHanihui, 757 
annum. 756 
Marimiliani, 763 
luberotut, 756, 816 
Heliebnium apiculalum, 75$, 

Helieia robutta, 844 
llrlicln, 505 
Heliotrope. 704. 705 
European. 70S 
Indian, 70S 
Seaside, 705 
Wild. 131 
lltliotroHum, 705 
( uraitavicum, 70S 
europarum, 131. 705. 811 
indicant. 131, 705 
penn-iont-m. 704, 70S 
Hell. Dr.. 826 
llrllehorr. 46. 78, 381. 449 
American. 85 
While. 381. /■ 

Black. 446. f. 44*. 449 
California. 103. 104, 381 
Fa!*e, 10J. .175 
Green, f. *«. 75. 109. 449 
Swamp, 10.1 
White. 75. 103. 381 
llrllehorein. 449 
llrllrborelin, 148. 449 
Helleborin. 73. 148. 449 
Hrlleborui. 447. 449 
fartidus. 4. 148, 449. 846 
•tiger. 4. 80. 148, 446. /. 

44 ». 046. 862 
odorut. 846 
critntalii, 846 
vihdir. 4. 75. 109, 148. 
A40. 846 

H etminthotparium gramine- 
am. 100. 281. /. .-Hr. f. 
s*f 

mconipiemnm, 281-282 

lureiennt, 281 . f. 
HFJ.OBIAF. 332-336 
HHonict. 89 
frigid*. 834 
Helvetia. 253 
fimlenle. 237. 2.18 
miprcia, 253 
Hcr.VEtXACEAB. 253, 859 
Hdvellic acid. 78. 238, 253 
HELVEU.1NEAE. 253-255 
HEMIASCAI.ES, 247-248 
HEM 1 ASCI. 247-248 
1IEMIBASIDIALES. 210-220 
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HEMIBAS1DII. 209. 210-220 
Hemidetmui. 90 
Mictu, 695. 809 
llemileia vatUtrix, 222 
Hemitonia macradenia. I3S 
Hemlock,^ 32 7, /. 3*7. 651-659. 

Ruth-bearing, 126 
Pitch, 327 

Poison, /. fo. 51. 72. 75. 
648, 6Sl 

Purple-stemmed, I. 655 
Water, 126, 648, 6SI-6S9, 
865 

Bulbous, f. 658. 659 
European. /. 6 f> 

Oregon. 656-658. /. 657 
Hemolysins, 35. 36. 242 
Hemorrhagic Septicemia, 177 
llemp, 74. 106. 410-411. 531 
Common, f. 4 i<> 

Indian. 72. 129, 411. 692, 
693, f. 69 ] 

Manila, 391 
Mauritius, 386 
Queensland. 624 
Jlcmpcl, C. J.. 890 
Henbane. 2. 6, 718. 726-727 
Black. 133, 726-727, /. m 
Henderson, 278 
llrnkel, Alice, 85. 732, 890 
Henna, 638 
Hrnnings, P., 229 
Henry, Almi 862. 890 
Hrnry, JL 890 
Henry, T. A.. 54. 88. 348. 

450. 534, 881. 890 
llenry, W. A.. 213 
llenslow, (V, 862. 890 
Ifrpaticne, JI0 

NfflapleuruiH emorginainm, 
808 

•tamleni. 808 
vemtloium, 808 
Hernclrn, Poisonous honey 
in. 64 

»"sr/r-»i, 650, 66J. 865 
Ion a tun , 126. 648, 663. 865 
if'tindylium, 865 
lleraclin. 126. 663 
Herb of ('.race, 76 
Herbarium Mold, 257 
Herbs, poisonous, llccate 
discoverer of. 2 
llcrisacy, 890. 895 
Herman. 890 
llrrniaha. 6.1, 89. 436 
glabra. 813 
I leniinrin- saponin. 62 
Hernandia n<nora, 828 
Heroin. 147 . 

Ilefprs, IS. 17 
lonturanx, 301 
Herr, Bertha !».. 303 
Her/ng, M. 890 
Hespcridin. 583 
Hester, Dr.. 655 
Hfler-morpha arborrtreni, 
856 

hi elrrupogon eontortut. 354 
Kirtu>. 826 

Hrtereptrrii tyringar/olux. 

Metier, Pr.. 890 
Htvchcra americana. 500 
Hrusinircr. H.. 262, 295 
Htvec. 587 
brasilirniii, S3, 588 
llryrr, P.. 890 
Heyl. 637 
Htyuiana, 687 
Htblrrtui giaherrima R19 
longifolio. 819 



Hibiscu oMmaitkui. 624 
connabinui. 623 
Jiversi/oiius. 837 
.lanu. 623 
eiculentmj, 623 
Htulrntm, 6 23 
.'ioMarifa, 6 23. 624 
tilutteu. 623 

Hickman. R. \V.. 25. 891 
Hickory. 402. 403 
Hard shell. 402 
Missouri. 401 
Shell bark. 401 
Hierat ism. 757 
venoimm, 692. 755 
» irotnm. 816 
Hieroekloe. 90 
anitralii, 826 
bar rain. 826 

odorata, JJ9. (. HI 
rarito’o. 826 

High bush Blackberry. 508. ' 

Hilger. A.. 891. 892 
Hillman. P. II.. 378 
lliltner. R. S.. 348 
llinebauch. T. !».. 350. 151. 

891 

Hipftaxtmm ^egnettre, 80S 



587. 823 
125. 



HirrocAsr»n»c«A«, 12J. 607. 
616-618. 827 

HIPPOCASTANKAR, 52. 

3 

Xiamnme/U. /. S*>. 581 

sr a "- 

iilX-Ti, 

Hitchcock. A. S- 891 
lloary Pea. 558 
Hochsettcr, C. P.. 891 
Hoffman. K R.. 891 
Hoffman. P. R.. 891 
Hoffman. Half. 891 
line Pea. 204 
rum. 608 
I fog weed. 766 

sasrii”' 

Ion Hu. 90 
Holden. R. J.. 222 
Holigtrno cauUto. 80S 
ferruglnra. 608 
hngyfalio. 805 
Holland. J. W.. 10 
Holly, American. 614 
European. 614 
Family. 123. 614 
Sea. 648 
Hollyhock. 623 
Holm. T.. 656. 772. 891 
llolmea. P. M.. 587. 89 1 
Holy Grass. 359 
Hamalantlms crrft’inj, 823 
LtsekenonlUantu. 588. 821 
Ilomalium. 51 
Homelomrna aremnfica. 808 
Hnmcn. E. A.. 891 
H amend rollina. 390, 827 
Homochriidooin. 485 
Honey Locust. 527 
Rant, Simpson. 1J4 
Poisonous. 64. 121. 601. 
606. MS 

Honeycomb Ringworm, 294 
Honey-dew. 27S 
Honeysuckle. Bush. 135 
Family. 135. 744.748 
Fraser’s. 744 
Prcnch. 525 



Rocky Mountain Bush, 13S 
Suilivanl’*. 744 
Trumpet, ?44 
Western. 744 
Honeywort, 676 
Hoof-ail, 277 
Hooper, D.. 89! 

Hop Clover, 552 
Low. 553 
Yellow. 553 
Tree. 581 

Hops, Common, 106. 406 
Oil of. 406 
Hot and. 14 

Hordeum. 340. 366-367 
taeipilomm, 103 
Jitlichum. 366 
Gnxjoniannm. 103 
iubatum, 66. /. 67 , 103, 
366367, f. .M 
Ergot on, 276 
murimum. 16. 367 
nodoium, I. 67 

.real, mum. 103. 367, f. 36* 
tpontanum. 366 
imlgarr. 103. 366 
llorr hound, 709 
Horse Gentian. 135 
Kettbr.^60. 132, 718, f. 717 . 

llorse-chestnut, 123, 617. t. 
ill 

an, 617 



Horse-weed, 724, 755. 777- 



7 W "* 



Small. ... 
llorsfirld, Thomas, 891 
H madia Pmrjhtana, 525, 



1 



831 



.’«• >-,r 



131. 70S- 



Hoowleek, 

Howard. C. f>.. 517, 891. 900 
Howell. Miss J. K.. 231 
J/cyo cornoto. 695 

83 iK%, 

Hugemeyer. 891 
Hughes, n. A.. 541. 891 
Hughe*. Richard. 891 

««£-»• *»**• *** 
Hvmnlu Lupnlm, 106. 406. 
857 

Oil of. 106. 406 
Hungarian Grass, 102 
Hungary, Poiwmous plants 
of. 867 

Hunt. Reid. 686. 891, 80.1 
Huntington, Annie Oakes, 
612, 862. 891 

Hnra rrrfuaitt. 587. /. c*,- 

Huacrnann, A.. 4. 892 



lluscmaan, Th., 4, 891. 892 
Ilutcbeon, O.. 89 2 
Hutyra, P.. 13. 26. 892, 893 
Hyacinth. 375 

Ilya tin thus orient alis, 375, 

834 

Hyaena Poison, 5RB 
Hyams. C. W.. 380. 415. 541, 
580, 663. 677. 688. 747, 
892 

Hyatt. Virgil. C^se of, 49 
Hybanlh*! hpecarr.uanlui, 632 
Hyde. T. N„ 13, 19. 295. 298. 
299, 302, B92, 900 



MANUAL OF POISONOUS PLANTS 



Hydnocarpus. 52 
OHlMmtnsicum, 810 
cattoneo, 810 
heltrophylla, 811 
intbrians, 54 
JCursii. 811 
piscidio, 811 
venenata, S3. 627, 811 
U'rigktiana, 811 
Uydnum amaretctns, 860 
graveolent, 860 
tmbricatom. f. JJJ 
Hydrangea, 84, 89. 500. 629 
arborescent, US, 500. 851 
Cultivated. 500 
Garden. 500 

Hortensia, 84. US. ‘00. 

629. 851 

iuvolncrala, 500. 851 
LinHleyana, 500. 851 
paniculata, 500 
Thunbergii, 500. 851 
Wild. 115. 500 
Hydraatln, 108. 146. 468 
Hydrastis, 447, 468 
canadensis. 88. 108. 446. 

468. (. *M. 846 
Hydrauiura. 146 
Hydrlc cyanid, 73 
Hydrocbinon, 506 
HydrocoUrnln, 481 
Hidrocotyle asialica, 856 
jaianica. 856 
umbellata, 856 
vulgaris, 856 

Ki.'ft.aa-: 

141. 315. 346. 348. 447. 

498. 500. 503. 512. 517. 

518, 519. 567, 574. 590. 

622. 627. 633. 681. 747. 

804. 862. 865 

Distribution in VantaMr 

Kingdom. 53-55. 89-90 
Effect of. 34 
Toxicity of. 7 

llydrodictyon rthcuhtum. 

190 

Hydrogen. Peroxid of. 72 
Hydrogen in Alkaloid*. 144 
Hydrogen potassium aulphate, 

HrnaontYLLACtAX, 131, 698. 

703-704. 827 
llydrooulnon, 505, 742 
tfrgrin. 147. 575 
Hygrophita Hiipidts, 804 
Hygrophorus agothosmus, 53 
Uymenaea courbaHI, 523. 527. 

831 

llymenoeallis, 805 
hVMKNOUCHRNBS. 154 
Hyuenogastee tener. f, *46 
HYMKNOGAST R 1 N EAE. 

245-247 

HVMItNOCAITaACKAB, 245 
IIYMF.NOMYCRTES. f. sjr. 

281 

1IYMENOM YCETINEAE. 

233-245 

II Y M UNOIHLLaCKAB. 313 
Hynaon, H. I*.. 881. 892 
Hyoemonche globt/sa, 823 
HyoKin, 148. 716, 726. 727. 

730 

Hyoscin-pseudocyanin. 148 
UyoHcyamin, 3, 60. 61. 77, 

133, 148. 716. 726. 727. 

730, 732. 756 



Hyoscyamus, 2. 52. 60. 72. 
78. 148. 716. 717. 726- 
727. 865 
a/bus. 853 
aureus, 854 
Foie sles. 854 
mulicus, 854 

niger. 4. 60. 133. 726-727, 

retuuUtns. 854 
Hypecoum procumbent, 841 
HTPUiCACiAr. 124-125. 629- 
631 

HYPERICINEAE. 827 
Hypericum, 629-631 
Ascyron. 125. 6 29. 630-631. 
. /- & 

cnspmm, 827 

fete Si 

macuUtum, 124. 630. 827 
Oil of. 638. 631 
perforatum, 125. 629-630, 

mJA » 

^puuclatum, 630 

Hjfkatme 'ikebaue, 840 
HYPHOMYCETF.S. 249 
HypKorbe indica. 840 
Hyfuaea muscaefromis, 859 



•- 15 

100. 271-278, 



273-279 



HYPOCk RALES. 27 
Hyaaop. Hedge. 134 



Iboris. 48 6 
lb©. 683 
Ibotu. 683 

YcTpSTin 5 

‘TuZttS 2 

IctrogtD, 78. 149. 548 
Idaho, Poisonous plant* of. 

Idaho Pea. 120 
Ikeno. S., 248 
Her AquHoHtsm. 123. 614 
Cossine. 123. 614. 742. 807 
glabra, 807 
opoct, 614 
porogueiuis. 614. 742 
t Keetons. 614 
vertietilata. 807 
Ilic in, 614 
lUCtNKAE. 827 
iLuactaaACXAR. 89. 827 
fUicimm, 89 

Mimram. 149. 474. 837 
Moridauum.lU, *74. 837 

Illinoi* State Board of 
Health. 892 

HUbe JfadMa*. 681. 851 
Imbert-Gourbeyre, 892 
Immunity. 165. 862. 865 
Impaction, 9. 68. 102. 342 
Impatient. 618. 619-620 
omphorata. 810 
aurea, 810 
Bolsasnina. 619 
bidora. 620. 810 
fulvo, 123 

,\'oti- tong ere, 123. 810 
Royaiii. 123 

Imprratorio Ostruthium, 648 

Iniperialin. 375 



Ioaein, 692 

Indaconitin, 450 

India, Poisonous plant* of. 

Wheat, 419 
India-rubber Tree, 4QS 
Indian Aconite. 449, 450 
Almond. 638 
Bean. White. 574 
Berry, 1. 149 
Coin, 490 
Cucumber. 104 
Currant. 744, 748 
Heliotrope, 705 
Hemp, >2. 129, 411, 692. 

, 6 " 3 ’ f i *ioc 

Ipecacuanha, 695 

Laurel. 478 

Mallow, 124. 626-627 

Mualard. 490 

g ni 1 

Pennywort, 648 
Pariimmon, 681 
Pink. 129. 688 
Saraaparilla, 695 
Shot. 391 

*»%£%*• 
Tobacco. 75. 136. 752 
Turnip 372, /. if/ 
Indiana, Poisonous plant# of, 

Indiana, 6 Food plant a of, lOd 
Indican, 106, 419 
Indiea. fcaat. Fiah-poiaon of, 1 
Indigo. 424 
Australian. 534 
Blue. 524 
Chine. e, 421 

Urga White Wild. 117, 
541, f, J4I 

L.rge-bracted Wild. 541 
I ndigo-eatera, 533 

‘Wtf S. 

australis, 534. 831 

s safe*- « 

Inehrianta, 74, 804 
Inflammation of internal or- 
gana, 172 

reapitory pa*«age«. 1 70 
serous membrane, 171 
Iuflatin. 752 
Influents, 176 
Inga veto, 525 
Ink Tree. 608 
Inccybe, 2 44 
eckiuolu, 244 
infida, 244 
tcaber, 860 
Inoko, Y.. 237. 892 
Insect Powders, 789 
Dalmatian, 789 
Pcraian, 789 
Trap a./. 4W 
Insecticide, B04 

Hydrocyanic acid as, 54 
Insectivorous plants. 498 
Intoxicant. 804 
Inula, 757 
Heleniutn, 754 
Roy leana, 816 
INULEAE. 757 
Inulin, 753. 754. 756 
lonidium Ipecacuanha, 8S8 
Iowa, Poisonous plant* ol. 
866 

Ipecac. 633 
Brazilian. 631 
Powdered, 78 
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Root* of. 78, 742 
Wild, 599, f. too 
Ipecacuanha, Source of, 87 
Indian. 695 
I poh, 865 
Jpamoaa. 89. 701 
Batatas, 699. f. ft* 

Hona nor. 699 
tot etsia, 699 
Jitsacta. S3 
rmetua, 817 

ISEWM-’*’" 

Uptofkylla. 701 
fandnrola. I JO. 817 
Puri*. 699. f. poo. 701. 817 

sss&rtu 

linnala, 817 
fnberow. 817 
Ipomoein. 1J0, 70! 

{aiMcr-ie. 105, J7S. J 8*390 
IRIDKAH, 827 828 
Irldln. 105 
In, 1*9, 827 

feSftJSn. J89 

»J, "Sir-27 

f StS£SSw 

hybrida. 827 

miitounansis, J90 

ntgltcla, 827 

poftid., .390 

pn/mauco. 828 

Pitndoacorns, 128 

fumlla. J90 

rfliffM*. 828 

sibirica. J90 

t< arUtata, 828 

verokolor. 105. /. Ol. 389- 

Iri»h. .W?14. 725 
I min. J89 
Iron. Sail* of. 7 
I ion weed. 76$ 

Iron-wood, J95. 681 
Irritant*. 76. 804 
Irving, $72. 892 
I soria farinoso, 27J 
Isalii comiclala, 818 
linclaria. 846 
isonandra, 5J 
tiopilocarpin. 148 
laopyrin, 446 
Jsohymm fnmariaUts, 846 
Ihalictroidts, 446. 846 



I halictraidas, 446. 846 
I*orol«lcrin. $89 
lioloma axillaris, 812 
Prevail. 812 
longiilara, 812 

I so tr opts /(MM, 8JI 
Israel, O.. 878. 889. 892. 89J. 

894, 91 J 

Italian Clow. 118 
MiUet, J$0 
Pharmacopoeia. 866 
R>o Gran. J6I 
Italic. L- van. 892 
Itch. Barber'*. 100. 20© 
Fungii* earning. f. p» 



SSSr^?. 



Ivy. Boston. 620 
Branch, f. 6?J 

Ground. 131. 710. /. Jt i. 
86S 

Japan. 620 

Mmo. 77. 122. 123. 394. 
60-1. 608. 613. 676. 679. 



uZS. 



609-610 



E ar-ii. 148. 5*2. 86? 
m. 148. $82 
$2 

Omo*. 739. 810 
Jack Fruit. 405 
Pea. $21 



ackin the Pulpit. 103 

sMtr 

aeobj. C.. 892 
aeoby. M.. 893 
or «»•>«. 52 
orboeea. 8J9 
armOlarw. 8J9 
ebetwta. 839 
ahn. E-. S9J 

■lap. 130. 699. /. Too. 702 



Jamba* maUccansit. 6J9 
(ufeori*. 639 
Jambuw Rrrric*. 639 
/ amt, it. 89. 11$ 

issssrwa.%"* 
fasts? .» 

Japan Clover. 52$ 



Medicinal pant. of. 866 

Plum. $0$. 514 

Potto noat plant* of. 867 

’•Kzssnitr 



Potato. 710 
Sumac. 608 
Walnut. 401 
Yam. 374 
I a. mine. 683 
Cape. 742 

Carolina. Alkaloid* of. 147 
Palie. 129 

Ia nre- flowered. /. 6K4 
Oil. 86 

Yellow. 688-689 
Jaiminimm Moribund,*. 840 
grandiMantm. 683. f. 6*4 



VmMwe. 843 

JaUbrrk,* C wVvJsj. 473 
loir of ha. $2. 590. 596-597. 865 
angwtiidtnt. 53 
Caere*. 587. 595. 596. 823 
glarndJi/rra. 8 23 



Diieaie of Horace 293 294 
Jlhyaphallnt imp, diet, 99. 

/to. 757. 763-764 
axillaris. 76J 

.raniAiiMia. IJ7. 763 764, /. 
764 

Ivor>', Vegetable, 370 



S S£t£tS 

iltrn.kot. 75 

rtimulaia. 77. 122. 596. /. 

■eewA$96. 823 
Java Bean. 574 
Cardamon. 391 




g en. A.. 893 
K. W, 893 
Tree. J27 
n*. P, II.. 893 
tmuciAK. 105. 401. 82* 
•ANDAl.KS. i$6. 400- 

Juglandtc* acid. 401 
Juglandin. 105 
Jnglant calif arnica, 401 
rw.ee to, 401. 828 
nigra, 105. /. 400 
regia. 401. 828 
Sttboldiana, 401 

Juncackau. 374 
Junes Iannis, f. m, 374 
Juniper. 330-332 
Berriea. 101 
Common. 101. 330-331 
\*w. 332 
Oil of. 101 
Sarin, t. HI. 332 
Junipcrut. 4. 102. 149. 330 332 
communis. 101. 330. 332 
commamis r. alfiua, 33© 
harisanlalis. 102 
A ” night ii, 332 
accidantalii, 102. JJI 
Orpetdrm, J30. 816 
Sabina. 4. 102. 149. f. fji. 
332. 816 

scapular, m. 101. 330 
virginiama. 101. 330 331, /. 

1— &% 

Insxicia Gmdarussa. 804 
Jute. 621 
Plant, f. 61/ 
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Kahlrnherg. I„, 893 



Kabscii, \V.. 893 
Kaempferia Galanga. 391 
rotunda, 391, 852 
Kaffir Corn. 345, 346. 347. 
348. 864 

Hag/Ht(k\a ongut.'i/o/ia, 503. 
847 

oblonga, 847 
iberg, 

Kairin. 14/ 

Kairolin, 147 

h'alanchoe spothulata, 818 
Kalm. P., 893 

Kulmia. 666. 667. 669-672. 8o5 
anguttifoiia. 127. 669. 670. 

/. 6rr. 671-672. 821 
glama. 821 

Atriurn, 821 

lati folia. 64. 65. 127. 663. 

. 669-671. /. 6r>. 821 
poli/olia, 127, 672 
Kalm'a Lobelia. 136 
St. John »• wort. 629 
Kalo Nut. 587 

KM 

st 

Seed. 621 
Tree. 631 

Kami at Plumieri. 811 
Karat an, G.. 893, 912 
Kartulla. 893 

Karuimhia HumboIJiiami, 
124. 621, 847 
Kaasner, 724 

KaufTman, C. H-, 209. 260 
Kaufmann, P.. 80j 
Kaupp. B. P.. 893 
Kaiiirr, 637 
Kavukuva. 396 
Kcbler. L. F.. 64, 65. 893 
Ketliie, R. C.. 213 
Keeler. U. I).. 893 
Ktllerman, K. F.. 94. 893 



Kino. 523. 640 
Kirond>o Poison. 865 

ir. K. R.. 372. 376. 391, 
698. 751. 804, 894 



Kellogg, A.. 893 

K * °*562 *M9 * S '' *“ 3 ' 

Kelly, W.' A.. 219 
Kennan, Crorjte. 34 
Kennedy, C.. W.. 893 
Kennedy. P.^B.. 96. 467, M3. 

Kennedy, \V. J., 424 
Kentucky Coffee Tree. f. ltd, 
if 7. 527. 537, f. 
Kenyah l>art Poison. 865 
Krralicia. 354 
Purulent, 263 
Krrntomycosis. 26 5. 266 
Kemer, Anion von, 894. 901 
Kerner. I. S.. 894 
Kew Carden. 301 
Kerrta joponieo, 504 
Khirtel, 894 
A tbnrd anguttifoiia, 8.18 
Kicksia, 691 

Kidney Bean. Three- lobed, 
520 

Kiggelaria afritana. 53. 627 
Kjlbornr, P. L-. 215 
Kinianga. 865 
King. F. H.. 357 
King, John. 894. 897 
Kingcry. Mr*. A.. 654 
Kingsbury, Capr.. 358 
Kingsley. Charles. 587 
Kingsley, I»r., 363 
Kingsley. A. T.. 894 
Kinnehrew, C.. 894, S99 
Kinnikinnik. 77 



Kitten ia. 633 
Kissoonpo. 865 
Kilt. Theo.. 894 
Klebahn. H.. 229 
Kleh*. 894 
Klemperer. F-. 302 
Klingman. Th.. 894 
Knapweed. 141. 802 
KaigMajreelta. 844 

Knoewred, Dooryard. 423 
Saghalen. 421 
Knowles. U. P„. 894 
Knowltoo. P. It.. 894 
KmotrUonia t nirsioii, 846 
Knotgrass. 421 

Kobert. R.. 1. 4. 7. 28. 35. 62. 
72. 77. 79-81. 96. 237. 
238. 241. 242. 277. 278. 
279, 505. 572. 889. 894 

K^CT'*21 

Koch. D. C. D. 894 
Koekia arenama. 426. 814 
teofana. 107. 426. 814 



» 8M 



Koda Millet. 349 
Koeleeutnia, 89 
panuulaia 607. 850 

80. 

Kohn-Ahrest. K-. 894 

Kokra. 865 

Rlarf*.’ 62l' 

~ tjar. K... 298 







. H.. 2. 724. 755. 863. 



Kramtria thandro. 843 

Kraabenhnil^ff 89 3l 
Kran*. r" V..°#94. 8«6 
Krauae. A.. 862. 89*. 900 
Krrmers. Edward. 86. 88. 662 
Kren. 895. 910 
Kreuteer. K. J.. 895 
Kroeker. 895 
Krustemterr. M. «te. 341 
Kroakal. 440 
Ksopo. 865 
Kuhaeh. Oscar, 771 
Kahingi. 895 
Kud*.,. 526 
Kulti. 526 
Kumqual. 582 
Kunkel, A. J.. 89J 

Kyle. II. M-. 895 
Krlhngi, monocefkalc. 819 



La Calve, 16 
!.a Gieach. L-. 89S 
F.abesse. 895 

l>aiAV«i. S2. 131. 698. 708- 
713.828 

Lahram. J. D.. 890. 895 
Labrador Tea. 127. 629. 666 
Laburnum. 72. 148. 527 
anagyroides. 527. 551. 831 
Lac. Japanese. 865 
Lace-bark. 623. 642 
Lacrrda, J. B. de.. 



Lotuanthn, 385 
linetoria. 104, 386 
Lacquer, Source of, 608 
Lactorius. 90 
aerit. 860 
atroviridit, 860 
ramphorotus, 860 
ehrvtoviharit, 860 
intuUru, 860 
pergamenut. 860 
rubm. 860 
tcrobieulalut, 860 
tubduldi, 860 
I or mi no sit, 860 
trivialit. 860 
luroit, 860 
velltrem, 860 
souariut, 860 
lactone, 149 

l.aetuea, 755, 757, 760-762 
eanademit, 761. 762 
Pulckelta. 761-762 
saliva. 756. 760 
Scariola, 137, 760-761. f. 

Mcartofa v. Integra, 137,816 
taraiacifoha, 816 
lalariia, 816 
virata, 5. 762. 861 
Lactueartam. 7i5. 756. 762 



SSS 756 * 
isaW * 742 

lactiicim. 762 
Udd. H. P. 352. 895 
Lady Laurel. 642-643, f. 4#r 
lady’s Slipper 

Showy. 393-395, /. iw 
Small White. 105, 3*J 
Small Yellow, 105. • »>t 
m 

Thumb. 421. /. itt 

l.ngenaria vulgorit. 750, 751. 

Lagerilroemia Ploireginae, 

Mica. 637 
f.agetta lint ear ia, 642 
La gar Mm inebeiant, 828 
l.a»e Shore Disease, 344 
Ukes. Working of. 91-93 
Lambert. I*. 8$S. 901 
Lambkill. 127. 669. 671 
Lamb s Quarter. 427. 433 
Laminm, 710. 712 
tlbum. 712. /. tit 
amplericaule. >12. f. ftt 
l.aminaria digitate, |94 
LandolPhia. 691 
Lane, >14 

tance- leaved Sagr. 710 
Lar*- W. 1L. 895. 912 
Langbeck. 302 
Latigenhrck. 302 
Lansnth. 895 
Langhard. Dr.. 475 
Langsdorff. F. K. I... 34 
/.annum domttKttsm, 837 
Lanlana. 708 
sahiaefolia, 858 
T^nthopin, 481 
Laportea, 410, 413-414 

ronadersit, 77, 106. 414, f. 
V4. 857 

crenulata, 414, 857 
C audie handiana, 857 
eirat. 414 
stimulant, 2. 857 
ttimuloia, 857 
Lappa 'najor, 67 




INDEX 



l^piokonitin. <50 
Uppin. 755 
Laffinla. 706 
echinato, 707 
Aoribmnaa, 707 
otfieinalii, 131 
virginiana, 707 



l,*rgr Ar 

llliic Flag. 10S 
Cranberry. 665 
I'eppergrass. 494 
Rhododendron. 127 

S ted Spurge. 597. /. 6 <J 
do. 664 

WTiitc Wild Indigo. 117. 

541. A S4I 

l.argr-hia<led Wild Indigo. 

Ufl'-llnwnol A 

Mi 

Trillium, 104 
Woke-rohin, 385 
l,«rk«nur, 43, A 47 , 10* 109. 
865. 868 
Mine. 460. 466 
Carolina, 108. A <6/ 

Field. 10*. 460 

(.icil flmird. 460 

Mountain, Tall. 109 

PbUonlng, 44 43. 465 467 

Poisonous, 463 

I'rairir, 460. 461 

Purple, 44. *4. A <6/. 46J. 

463. 466. 467 
R.*ket. 460 

Vail/ * 06, 462. 463. /. #*/. 



465. 466. 467 
Tonklty of. 84. 467 
Western Purple, 109 
Wyoming, 169 



Larrta rti t tit ana, 858 
Uraen. C. B9J. 899 
Laaerpltln, 648 
L+it’titi*m Utifolt**. 648 
l.aiU etuUaia, 808 
l.miaJrnia ruff ilrn. *5J 
l.ailotifka n anfAWtoVer. «5J 
rrioerphalus, 835 
l.atrx. Poiaon elaborated in, 

Ulhyriam. 44. 45-46. 80. 534. 

577*373 

Lathy rUmut. See l.ailiyri<m 
Lalhynu. 87. 149. 5J5. 57 2- 
573 

!!*"<*»/. 831 
MptuL'a. 831. 865 
nctra, 45. 534. *31 
( lyntrnum, 45. 5.14. 372, 

hiriuluA. 572 
otkmUnrns. 577 
• •t >•«•*>. *31 
or. taint. 572 
fvloilru. 572 
falymorphui, 572 
furfiurtus. 831 
salfvui. 4 5. 534. 831 
ivlvrilrh, 57 2 
ItnKilanui. 526 
. eei*o/w. 525. 372 
latte. *95 
Lai uo iwwia. 834 
laudAPin. 147. 481 
laudannain. 4*1 
laudanum, 627 
laudanum Poisoning, 6 
Lou near pinaaiifida, 816 
LavbaCCae. 112. 444. 477-478, 
*28 

laurel. 127. 47*. 845 
California. 112. 478 



Cherry. 85. 117. 533. 504 
Family. 112 
Indian. *78 
lady. 642*643, /. 6 if 
Mountain, 64. *4. 6&5. 669 

671.7* 670 

, Great, /. 666, 667 
Spurge. 125. 642 643. f. 
Uf 

SuaW. 672 
l.aurent. F.. 895 
Uuric acid. 593 
Ijturoceraain. 503 

l.au rot etanin. '478 
Lamms tamshmn,. «78 
netnlis. 478. 82* 

/«i«3a)< Syria. 7P9 
« ere. 86. 709 



Oil of. 709 

Uvinder, C II.. 343. 895 
laroiaier. 3 

u - SEV* ” 7 ' 

U«rw«. G. W_ 24$ 
l.awrrnce. It. 324 
/4airM >■».., 638 
UuiWe. 804 
U**M. F. J.. 895 
Le Conut. K R., 30$. 306 
J/Kngl. Ur 66$. 896. 906 
Le (.rand. Dr.. 793 

'•sr-M.* 

««*/-*«, /. >4 

l,ipAHoa«cCA>. 307 
Aft-hro miner. 627 
l.ect»rr. M.. 895 

63* 

/.eofA»T* 38 
aMari*. 638 
«■*'«. 839 
Umteolata, 839 
Lrdum. 666 
CateaUei. 127 

127. 667. 821 

agates- ~ 

t+/mi>rr. 4. <66. 821 
I-cefc. Garden, 3*3 
Wild. 104. 3*3 
Lft'M lenticmlaru. f. 11 X 
1*e*. t. It. 54 
Lefrbrr. C-. *90. 89$ 
l.egra-1 du SauMe. II . *95 
tegue. C,.. *96 
I.'*vt»*. See lerinin-v' 
l.rci 52. 63. *9. 1 17* 

120. 14*. 395. 49*. 503. 
519-574. 828 *33, 865 
Arrow poliori aauif. I 
Kfimink plants of. 520-527 
Pith poisons of. I 
Medicinal p’ants uf. 527* 
539 

Mil.lewa on. 269 
Grra mental plant* of. 527 
Poisonous plants of. 530- 

LKC.l* MI NOSAP • PAPI* 
MONACKAB. 53. 89 
Lehmann. Otto. 32*. 416. 446. 
589. 593. 606. 650. 666. 
719. 721. 756. *62. *96 
Ukoim. K. B.. 896. 9.10 



LF.ITNKR1A. 400 
. doridana. 4.)0. /. *,/ 
I.EirxzaiACKAr, 400 
Lkjtxmiaum. 156. 400 
:.r}oliiia mrdilerranra, /. 19 * 

i.ruxACtAC, 372 
Ixwon. 5*2 
Gram OB. 344 
Oil of. S*J 
Salta of. *65 
Verbena, 70* 

Acnr ncutrnlo, 521 
I.ENTitvuAaiACtAi, 698, 833 
Ix-ntil, 321 

Ltntinsu ilyptUut, 860 
Miuimns. 860 
Leenim th<y<*'N. 632 
Isanlhr. *9 
/.ranfa/cfcA.-., *10 
Lranmms. 710, 711-712 
Carrfiaio. 131. 711-712, 828 

ns. 487. /. */. 

ra«w£e*f »e^ 493 

Imtile^nm. *18 
oUwtum. 81* 

saasv." 

/dlitum. S3. 113, *1* 
lire, We*. 487. 494 
{.cpidojdera. Fungi upon. 273 
/.efio/a. 243. 865 
•I errant, 99. 243. 860 
miiim, 240 
/rarer*. 235, 243 
Smooth. 240 
Toadstool. 243 
leprosy. 180, 181 
Lepiandra, 89 
l.e|*arvdHn. 7 33. 736 

kuirm, A /./ 
I.epUithaeria IrMci, 284* 
LftpeJna il’eiia. J2J 
l.eumia, 533. 534 
annelark. 831 

1-ettucc, 756, 760-762 
Illue. 761-762 



Cultivated. 7. . __ 

’ K 

aaffcifid*"'- '■ 

Aeeraene, I. 52 
g/aurtf. 831 

I^ucin, 277 
teucocldln, 168 
Lrntoearynt. 834 
Arerarrinew, 104 
mentannm. 104. 834 
Leucocytes. 179 
UnrccylOAiA. 169. 179 
l.tMCC’um at s’ hi im, 805 
vrrnum. 805 
I^ucomn. 265 
T.ruronwlna. 10. *65 
I.F.UCOSPOREAE. 235 
/.rera/Aar. 667. 672-673 
Cat ril'd. 127. /. 6,v. 6/3. 

128. 673. A 6?2. 

Swamp. 673. A d7J 
Leukemia, Infectious, 177 
Lrutrrer, Dr., *96 
Levaditi, A.. 894. 896 
I^i-ant Worm seed. Oil of. 791 
Leri. G-. 896 
Lnii’ifnm c^tlnalf. 64* 
I-ew^ndowski. F-. 896 
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Lewir., I,.. 637, 896 
Lewis. L. L.i 9 
J.eunsia • id i vita, 433, 

Lialris, 90. 757. 773-774 
punctata, 773-774 
pycnostachya, 773 
spicata, 755. 773 
sqnarros a, 417 
Liautard, A.. 377, 383. 896 
t.icania hypoleuca. 847 
LICHENKS. 154, 307. 86 1 
ASCO-, 307 
BASIDIO-, 307 
Lichens, /. .107. Jtd, .H9, 865 
Kaiidea), 307 
Crustaceoua, 307 
Poliaceous, 307, /. ja) 
FruiLcose, 307 
Reindeer, 307 
l.ichlhrim, 199 
Licktensteinia HtiluiHii, 856 
pyrethi/olia, 856 k 
Licorice. 531 

European. 537. f. >J* 
Extract of. 527 
Russian, 537 

.JB? » s, v.. ... 

Light, ita effect upon toxicity 
of plant*, 83 
L<gmini-*itae, 575 

ISumVIoVaK, 757. 758- 

Ligtlilieum canadense, 6*9 
J.lguitrum, 683-684 
roboiiom, 68 3. 684 
vulgar*. 138. 684, 840 

Powdery mildew on, 267, 

LlMACMI, 52. 63. 89. 103- 
104, 374, 375. 386, 417, 

Lllienfeld, Fr.,896 

LILT1FI-ORAE. 153. 374- 



I.ilium toPerbum, 104 
tigrinum, 375 
Lily, 375 

AtstMaco, 105. 387-388, /. 

Blackberry. 105 
California. 375 
Day. 375 
Family. 375-385 
Mariposa, 375 
Sacred. 444 
Texas. 690 
Tiger. 375 
TurkVcap, 104 
Water, 445 

Blue-flowered. 445 
Yellow, f. 44.1 

Lily-ofthe- Valley. 64. 104. 

148. 373. 384-385. f. 

Lima tiean, 75. 87. 119, 520. 

574 
Lime, 583 
T/imrttin, 58.J 
f'itnfum, 824 
7,1 M X AN Til ACXA 8, 486 
Limonium carolinianum. 138 
/.imosella, 89 
OQiuilka, 852 
cymbal aria, 853 
F.loli at, 852 
spuria. 852 

I.iMACtAK. S3, 120. 575, 577, 
580-581. 835-836 
Linacol, 713 
Linalool, 709 
Linamarin. 120. 365 



Limarit. 734. 735 

tMlt S6S ?35 ‘ f ’ 7a " 738 ’ 

Unariin. 735 

A.. 896 

7j r. 5. 362. 385. 533. 

are. 301. 303 
Lind er a Bt main. 828 
Lindsaea cnltrato, 825 
Lindsay, W. L-. 896 

! jar Sr 1 ** 

Linn Tree. 621 




Linnaeus. See Linne, C. ». 
t.inne. Carl r„ 277, 642. 643 

S no*aier. CL. 303. 897. 908 
nolelc acid. 581 
Unoxyn. 581 
Linseed, 580. 621 

OU. 581 
. 580-58 1 

eatbankom, 120. 835 
gramdidorom, 580 
perennt, 588 
rigidum. 128. 581. 835 
tosicnm, 836 

usiwunmmm. S3. 120. 580- 
581, 836 
Unuttin. 584 








708 



639 

orient* Hi. 500 



ass sir. 

l.iiumi borealis, 860 

mus. .... 7o* 

r.W9 

•enema, a. 863 

Slf 

Barley 367. f. pU 





iHPASC' " 

UnTc MU'. 897 
Lloyd. ^ U., 96. *84. 894. 

IJoydt. I. U. and C. I, 452. 
«J4. 456, 460. 465. 468. 
471. 897 

Lo»ncr»r- 125. 628. 633-634 
Lobelaerin. 752 
Lobelia. 378. 752-753 

cardinal". 136. 753. 812 
erinus, 752 
Family. 751-753 
(signs. 812 
Great. 



753 



136. 464. 



intota. 72. 75. 

752, 753, 812 
Kolmii. 136. 812 
Kalin's, 136 

micotiomaefolia. 752. 812 
Pale Spiked. 136 
prosioides. 812 
purpuroscens. 7S2 
rkynckopetalnm. 812 
sipkilitico. 136. 753. 812 
spies to. 753. 812 



Spiked. 753 
Tupa. 812 
. urens, 812 

Losax,iACCAe. 748, 751 753 
■'Lobeliaed," 378 

ISM." 2 

BSfc.’W" 

Loblolly Pine, 330 
Lock-jaw. 174 
Lockhart. Dr.. 23 
Loco acid. 565 
Loco Disease, 501 
Loco poisoning, 804 
Loco Weed, 6, 37. 39, 97, 
533.544,562-570.865 
Distribution of. 563, 570 
I/OM^from poisoning by, 

Purple. 563, S67-570, f. 

Stoofiw. MU 19, 566, J67- 

. Woolly.’ 39, 562, 567, 568 
Locoism, 37-40, B0. 865 
Locust, 526, 746 

Black, 5i. 55, f. S7. 64. 

MW"- 1 «* 

. Bark of. 55 
Clammy, 119, 560 
Flowers, 64. /. M 

tenj; ; 56-58 

Tree. I fit, 527, SS 8, 559- 



Uo 



Logania family. 129 
l/mAMi*CK*i. 52. 89. 129, 147, 
148, 683. 684-689, 836, 

Loganin, 687 
logwood, 528 
Loll In. 103 
LoLom orvense. 363 
Irstocacrum, 364 
ilalitum. 363. 364 

multiforom. 364 
Persons, 364, 826 
remolum, 364 
tfmulenlnin, 4. 72, 74. 103, 
361-364, 826 
Ergot of. 364 
Lollin, 362 
Lombroao, C.. 290 
Lontkocarput, I. 52 
densMorut, 831 
ifhtkyoclonui. 831 
latif olios, 831 
At con. 831 
rorMorus. 831 
liolocns. 52, 333, 831 
Long-awned Poverty Craw. 



352-353, /. jji 
h-fruitcc 
113 



I«ong Smooth-fruited Popp)-, 



Long-leaved Pine. 329 
Lonicer. A.. 275 
Lonicera, 744 
chrytontha, 812 
d ova, 74* 

(rogrontissima, 744 
s»f olucrata, 135, 744, 812 
hponico, 744, 812 
Prriclymenum, 744 
sempen'irms, 744 
StondUhii, 812 
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Su/livantii, 744 
(alarUa. 744, S12 
tomcntella. 812 



Xyloiitum, 81 2 

issssssi 



Hid,'*. 813 



l.ophothyton, 13 
gallinar, 14 
LoaAXTHACEAg. 106. 41 J. 836 
Lotaae, 534 
l/iturin, 681 
Uturdin, 681 
Ulus, 54. 90. 865 
Barb, 681 
ornbiicui, 53. 534 
ituriralii, 534, 831 
romicuhUM, 534, 831 

Tree. 681 
l.otutln. 54. 534 
l^udon! T. C.. 587, 601. 64.'. 

l.ouseworl. 134, 734. 738 
Mountain. 134 
Swamp. 738 
Lovagr 648 649 
l.ow Hop Clover, S5J 
luniiier. 332 
Lupine. 550 
l.ubenuin. 897 
I hi, 1., 897 

LlifW, g Ay 200. 202. 203. 877. 
l.nroeiicephalltU, 20 

Kp !i2 0, fe 

"tinpiandla. S3. 128. 8SI 



i on, 128. 



679. 851 



hinutas. 149. 548 
hcloirrUeus, 548 
Umto^kyilmt. 118. 548. 550. 

limit oh nr. 548 

Imiem, 149. S31. 546. 548. 

til 

rriumi. 558 
PtrmnU. 118. 546 
Plalttniu. 546. 55-1 
putiUms. 550 
rertctnt, 550 
I.upalic acid. 106 
Lupulin. 406 
Lutembacber. 897. 902 
I.uteolin. 479. 736 
Lurmlo . 374 

lyrlSS. 10 ^ 0 ?^. 436. 439. 865 
cUleedonito. 439. 813 
Jioira, 439. 813 
Evening. 439 

Flo,(m.mli. 439. f. 4*>. M 
induo. 813 
Meadow. /. 

.jags.?™ 

hart . 854 

itSXftX 133. 716. 733 
Lyrogota rptdrmdrom. f. ijp, 

Lvcorrar-ctAr. 99. 245-247. 






mamntt 
muUittora, 851 
obavata, 679 
Mlicfitora, 681. 851 
l.ltdn'lgio frigoia, 840 
Lucraaen, Ch.. 897 
Luff a. 89 
acuiangula. 819 
otgypthco. 750. 819 
purgiws, 819 
I.umpy Jaw. /. iSi 
l.unas<a amaro. 583 

I.upanin. 530 

!3ff D di..“A. 

I.upine. 6. 118. 149. 525. 546- 
$50. 865 
Blue. 118 
European. 118 
While. 547 
Hairy. 546 
Low. 550 
Nebraska. 546. 550 
Poisoning in Montana. '48- 
SSO 

Silvery, 550 
Western, 118 
Wild. 546 
Lupinidin. 118, 548 
Lupinin, 118. 531. 548 
Lupinin 11. 548 
Lupinin III. 548 
Luplncsls. 20. 37. 40-43. 80. 

548 S50, 862. 865 
Lupinotoxin. 78. 548 
Lupin**. 535. 546-550. 831. 
865 

olbui. 118. 392. 525. 546. 
548. 831 

anguslifoNvs. 546. 548. 831 
nrgemleur, 118. 546. 550 
argophyllut. 1 18 
dentitlorus, 831 



SSKWi 

gigo ml rumpus. 



247 

246 



714 



860 



f.vrtp£/fcnm. 89 

staffer 

LYC^IDIM.KS? 312 
f.yropodium. 312 
rlnr-afaan. f. JfJ. 8J6 
Srlogo. 836 
I.ycorin. 386 
t.ytarii t oduHa. 835 

w! 

I.ymgbyo. 93. 188 
artinarn. /. it 4 
Lyonia. 667. 674 *75 
morion*. 128. 674 675. 

Lynne. A. 



f. 






803. 804. 897 
I 

67*. 



McUvaine, C. M.. 243. 897 
McKelway. J. I.. 897 
MacMillan, Conway, 897 
McMullen. Dr.. 25 
McNen^prrj. H., 279, 546. 

MacOwen,' 534. 552 
Macadamia If mi folia, 844 

ss.™a?- s:j 

^tinctorio, 406 ^ ^ 

Matrotporo clcadina , 204 
Mocroiporium Bratntn*. 861. 

Uoeronmio. 325. 819. 865 

in 

665 

A.. 898. 890 
. horwald. 898 
-foot. 184 

fr"' 

. 839 

. A. ,» 

fflr'r.lli:. 149. 473- 

grondiiora^M, III, 474. /. 

r.reat^owered. 473, /. *74 
Urge-leaved. 474 
mairopkyU «. 474 
'iborwio, 474 
Purple. 474 
i riprlaia. 474 
rirginiona. 474 
yulan. 474 

"-1Tb.9Jfi.ffl- 

Maenolin. 474 

Stsa.% • 
“sssa$. so, 

railing. 112. 472 
aiden. 1. H.. 4, 37. 96. 390. 
S3J. 534. 588, 650. 716. 
724. 729. 734. 755. 903. 

ide*hlir* 9 rern. 101. 313. 
f. Jl6, 316. 317. f. try 




Ma 



I.yein. 10 

l.ttaufur. 637. 8J 6-837 
Lylknm Seluor-a. 638 



MaboU. 681 
McCallura. 25 
McCarrofl. Dr.. 25 
McCartbr. Orald. 23. 245. 

McCord. Dr. E. S.. 50 

T - W6 - 

McFarland. Dr.. 184 
MeFavdear. J„ 8*7 , 

McGmnie. J. W-. 897 



Maidismue. 11. 80 
Maiah. J. M.. 898. 918 
“Mai-trunk." 744 
Maize. See Corn 
Maizrnic acid, 3*2 
Mai an. 411 
MaWi. 898 
Malabar Cardamon. 391 
Malanrrio Furfur, 29* 
Ma'.di-gotnma of orange and 
lemon trees, 287 
Male Shield Frrn. 149. f. 
too. 315 
Extract of, 77 

Malic acid. 144. 501. SOS, 512 
Mallet a* ^ phillippensis. 589, 
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Mallow, Dwarf, 624, /. 6jj 
False. 626 

Family. 564. 622-627 
Indian. 124. 626-627 
Marsh, 623 
I’oppy, 624 
Malnuten, 13 
Malonetia ’liliJii, 807 
MaJpigHia oxycocca, 837 
Malfichiac&a*, 575, 837 
Malva moichala, 624 
rotundi/olia, 624, f. 6*4 
Malvaciuk, 124, 621, 622 627, 

MAI.VAf.KS. 157. 621-627 
Mai tail rum. 626 
COCtiueum. 564. 626 
MamiUaria. 635, ill 
Mammea a-ntricano. 627. 827 
Mammey Apple. 627 
Afan-of-thc-rartb, 699. /. pu, 
701 

Manacin, 715 

Manchineal Tree. f. >76. 587. 

Mandarin. 582 
Mandragora. 715 
iiuiumHolis. 854 
vffirinarum. 715. 854 
t crnalii. 4 
Mmtdragorln, 715 
Mandrake. M. 112. 469 471, 

Align nese, Salts of. 7 
ange. Doughy, 301 

aahLff .« 

Mangels. 425, 866 
ManWfra indica, 608. 80S 
Monglielia glaura. 8J7 
ngo. 608 
angold, 107 
angnsleen, 627, 681 

■ u "tiU\L u - 1,7 

ateSB *- ,J1 

an ni, *537! 

Manna Grass. 90 
Ergot on, /. 17 
Manners. 721 
Mannetol, 68.1 
Mannheim. 8*8 

H5d"4.rifj «u 

615 






a 



laiile, Curlv 

ust-d 

Rrd. 615 



Silver. 613 
Sugar. 615. /. 6,6 
Ma«iul Fruit, 622 
ilfnrnnfd arundinacent, 

Maraxtaceae. 391 
Marasmiui oreadts. 53, 860 
letternmui, f. 
urtns, 860 
Maratiia. 315 
MARATTIALES. 315 
Marrassa Oil. 606 
Marchand, I... 898 
MarchanHo, 310 

polymorplia. /. jcp. 3" 
Marcgravui umbeUato, 628 
Marccraviaceae. 628 
Marcus. II. D., 898 
Marelc. 13. 26. 892. 
Mare’s'tail, 640. /. 777 
Marguerite. 756 
Marie. 572 
Marigold. 756 
African. 755-756 



391, 



Burr. 779 

Fetid. /. ,39. 140. 784 785, 

Klowerftjd 
Marsh. 75. 381. 448 449 
Pot. 756 
Marimbo, 751 

Mari fa 1 Minns. 127. 817 
Marmalade. 679 
Marrubin. 709 
.UarruMnB tylgare, 709 
i/artdtmia CurMuratgo, 696. 



trteia. 8 

Marsh. C. Dsright. 40, 93. 96. 
467. 565. 566. 567, 569, 



Marsh 



Marsh C. W.. 898 
Cress. 490 
r. 137. 763-764. 767 

Mar mold. 75. 381. 448-449 

VetchW 572 
Marshall. C. E-. 344 
Marshall, II. T.. 62. 871, 898 

/. » 



n of. 

Slate Board of 






Mash. Bitter. 403 

MaJr , 6 of J 



. . 614, 742 
Materia Medics. I.ileiature 
of. 866 

a^v M4 

Matrihot. L. 13. 15. 252, 



Matthiolo 



879.' 199 



818 



. 486 



Mauritius V” 386 
Manriato. A.. *99 

ftooi polluted water in. 
Mayday Tree. 504. f. <>9 

^srisrm. 

565. S99 
Maypop. 653 

Mayweed. 140. 756. 7*7- 7$8 
Maximilian’* Stinllowpr. /. 

Maraud- G. d- la. 899 
Mead. Richard. 3. 899 
Meadow Anemone. 455 
I-rchni*. /. <tt> 

Saffron,’ 148 
Sweet. 629 

Meadowoat Craw. Tall. f. 
34> 

Mease, James. 277 
Meat poisoning. 172. 174 
Mechanical injuries. 64, 66. 
804. W 

Meconic acid. 144 



Meconidin. 481 
Medea. 2 
Medtola, 89 
i-irginutna. 104 
virginica, 834 
Mtdvago. f. vs. 552-553 
/a/roto. 526-352 
tuipida, 552 
lupulina, SS3 
plalycarpo, 526 
ruthxnica. 526 
taUva. 118. S2J. 526. 553 
Medical Jurisprudence, 866 
Medicinal plants among le- 
gumes, 527-535 
Distribution or 866 
Medic k. 552 
Black. 553 
Mce, George, 899 
Mcelun, 679 
Megnin, 14 
Menllhau, 272 
Meiner, 899 
Meissner, 300 

Me/oleuca Uittodrndioit, 6J9, 
839 

Melam*sora beluliuo, /. at 
populina, 222 

MKLAMnORACRAR, 98-99, 221- 

Mtlampynitn orveute, 7J4, 

lineort, 134 
lilpoticum, 134 
fdrltndrjum. 89 

Mrlanopiiehinm, 210 
MF.DANOSPORBAK, 235 
Mn-AKTHACiun, 379 
Melantbin, 62 

Melanthium. 376.^77, .179-380 

lari folium, ' 380 
port-ifforum. 380 
t4rgia<rum^l03. 379-380, /. 

Mu.AsfoMAcr.Ar, 53. 640. 837 
Melia Attdatath, 121, 375. 

Meliaceak, 52. 121, 575, *37 
MCUARTKACIAI, 89. 83* 
Melianihm comotut, B3R 
mafor, 838 
MeUca, 826 

Melt rope eeylhrococca, 849 
MelilolH,^ 90. 523. 535, 551- 

alba. 831. 118./. 55'. 552 
indtra, 552. 831 
officinalis, 11*. 552, 831 
Metis, a officinal it, 710 
Sfelodinui, 52 

monogyuus. 807 
Melon. Nutmeg, 750 
Sugar. 750 

Meloihria scrobicuhta, 819 



Mekaer, S. J., 

Melvin. A. I)., 293. 294, 899, 
900 

Memecylon, 53 
Menahta irnenolo. 809, 866 
Mendis, 57S 
Menes, 2 

Meningitis, 169, 171. 172, 866 
Cerebro-spinal, 260 
Epidemic. 169 
Kpirootic, 20. 259 
Infections, 21 
Spinai. 291 

Meningoencephalitis. 866 
MRNisrERMACRAB, 52. 89. 112, 
444. 472-473, 838 
Arrow poisons among. 1, 52 
Menispcrmin, 112, 149, 473 
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MenLtpermut* canadente. 112, 
472-473 J. 473 . 838 
cocculus, 149 
Mcnispin, 112, 472 
Mentha. 78, 710. 713 
arvenrii v. piperaictnj. 709 
arvtniis v. canadtniit, 713 
crisp*. 713 

piperita, 709. 713, /. 7/J 
Pulegium, 709 
tpicata, 709 
Menthol, 709 
j V nWbt, 125, 633-634 
Family, 633 634 
gronoviaefoha, 633 
oligotperma, 633, 634 
eriwiM, 633-634 
oruffl. 125 

Showy. 633-634. f. 6j< 
Menyontlui. 690-691 

tnloliata. 129. 690-691. /. 
Apr. 825 

Menyantbin. 129, 691 
Merbane, Oil of, 6 

flS&feS. « 

ffiSSSfflf m 

annua, 83. 60J, f. 6oj. 8 23 
perennit, 603, 823 
fOIN#N(OM, 823 

Mercury, Annual, 603. /. 6oj 
Binlodide of, 6 



iMimniiuv wo. w 

Thrrr-icedea, 603-604 
Mericourt, 572 
Merismofiedia. 184. 188 
Mcrmaid-wcen, 640 
Merrill. E. D.. 52. 899 
Merten tin «i/>»nro, 704 
lArginico, 704 

Meniliut lacrkrymars, f. «i, 

M cecal bean, 637 

Button, Sec Mental bran 
Meecnlin, 637 

Mesfinbryanthtmum a notomi- 

turn. 824 

Cryataliloum. 424. 82« 
Meanult Tree. 120, 527. 



Metabojtan. Producli of. 87, 

Metafile™ Slountoni. 809 
Meta-phoaphoric acid. 124 
MetchnikoH. F,. 249 
Methyl xanthln. 146 
Methylconiin, 126, 651 
M ET ACHLAIf YD E A K. 157 
Methaemoolobin, 72 
M ethoxy, 147 
Methrlamin, 10, 149 
Methyiticin, 396 
Melrftii. 179 
Metroxylon Rumpkii, 370 
Mexican Mulberry. 131 
Prickly Poppy. 113. 483 
Tea. 107, 629 

Mexicn^Economic plant* of. 

Meyer. 203 
Meyer, A., 899 
Meyer, H„ 888 . 899 
Meicrein, 642 ' 

Mezereon, 1 49 
Mezereum, 642 

Family, 125. 642-643 
Michael,. Helen A.. 37S 
Michael. L. G.. 424. 885. 889. 

894. 895. 898, 899. 907 
Michelia Champaca, 837 
fuicata, 837 
nilaginca, 474 
tar vit olio. 837 
Michener. C. B„ 259 
Micrandua, 587 
Microcystis, 185 




» «*- 
3fc5p. W. M. 

Pamily. 130. 695-697 
Narrow-leaved. 130 
Showy. 130. 696-697. /. 697 



Italian. 350 
K~t». 349 
Poisoning. 350-351 
Smut. /. il*. f. fit 
Milled*. I. 52. 89 
rtf r«. 832 
femginte. 832 
fiackycorp*. 832 
rostrate. 832 
i eric to. 812 
tfilenderi. 832 

Minaieueb. C. F-. 96. 134. 

411. 4)9. 429. 435. 440. 

449, 454. 459. 471. 484. 

489. 509. 552. 56®. 586. 

602. 617. 632. 655. 659. 

661. 671. 728. 739. 747. 

752. 762. 790. 793. 899 
Milne*. Dr.. 544 
Mimoto. 89 
MIMOSEAE. 530 
Mintnloi Intent. 733 



Mimutopt Kauki, 681 
Mineral poisons, Testing for. 

Mint, 713 

Pamily, 131, 708-713 
Horae. 709, f. 709 
Minteer, I. A.. 653 
Mio Mio, 755 

Miquel. t. A. W., 214. 247, 
287, 803. 804. 862, 899 
Mirbelia racemoto, 533 

jri Currant. 498, f. joo 



Gooseberry. 500 
Gourd, 751 

MhSraS^otioa Di.ease, 118, 
S46 

Mittletoe. 866 

SETS* 106 , 

Southern, 415. /. 4/6 
Mitcham Oil. 86 _ 

Mitchell. A., 124. 621 
Mitchell, S. R-, 899 
Mitehello, 89 
repent, 742. 848 
Mitlacher,^ W.^863. 899 

Mitragyne ipecioto, 848 
Mntui". 310 

f. J93 

M^lSr&oflee, 744 

flstSrar. 500 



palmate. 841 
trilobate . 841 




Moll mio taerulto. 826 

.«^°°824 . 
Molofior^ermut rr cicutorium, 

Molteno Cattle-disease. 795 
Momordica Boloamtna. 819 
chorantio, 819 
coehinckinentit. 819 

7,. 

didymo. 629. 709 
kitu Iota, 709.. f. 7<9 

MONASCAC?AF„ 10 247-248 
Monet CM, 24 

heferotfiornt, 2 47 
pur fiur tut, 247. f. fpH 
Mcnilnt Candida. 302 
Moxiuiacpa*. 838 
Monkey Flower, 733 
Monkey-bread Tree. 621 
Monkey-pot Tree. 638 
Monk* fiood. Wild. 109. 453 
Minnina. 89. 843 
MONOCOTYLEDON F,\E. 
102. 155 

Monotfora bicusfiidata, 249 
Monotrppa unitor a. 65. 838. 



MoHoraopACEAE. 838 
Monitera dfliciosa, 371 
prrturo. 808 

Montana. Economic plants 
of. 864 

Ifra H aw donbunda, 816 
foment osa. 816 
Montgomery, E. G.. 342 




954 



MANUAL OF POISONOUS PLANTS 



Monlgo 



ooicry. t. H.. 13 . 19 . 
295. 298, 299, 302. 892. 
900 

MOHlinta earyobhyUatea, 840 
Moon-flower, 699 
Moonseed. 472-473. I. at 
Canada. 112 
Carolina. 472 
Family. 472-473 
Moonwort, 313 
Moor. Dr.. 482 
Moore. G. T., 94, 95. 188. 900 
Moore. Dr. V. A., 22. 214 
Moose-wood. 125, 642 
McsaCRAF, 405-406. 838 
Morbili, 726 
Morcketia euulmta, 253 
Morel, 253 

Morelta srnegaleniii, 848 
Morgan, 637 
Mori. H., 896. 960 
Moorman. 1. \V.. 900 
itorinda ntri/olia, 7*2 
Morlndin, 742 

»: l,” 7ft. 

KD 82. 85. W. U2. 113. 

143. 144. 146. 147, 479. 
„ 489. 866 

Group. 147 
Morphinism. 77 
Morr&uia brachyoepham, 809 
Morris. Daniel, 900 
Morris. Malcolm. 300 
Xtorruonia amtrnona, 812 
Morrow. P. A.. 900 



.a 



or*. P. W.. 000 



ortUrtUa Rostatinjkii. !0r. 
Morus alba. -400. 6J9. #J* 

r:r.; ”• 

Moschatin. 140. 187 
Mosely. It I... 771-772 
Moses, Jacob. 55.1 
Moss, f. «i o 
link. 423 
Spanish. 372 
Mosses. .110 
Moss. I. ui 



SU; Jo? 

Juniper, /. i 
. Spliannum, 
loin Pean, 12 
Mullein, 1.14 



VI 

1. 310 
526 

34. 734 735 

Moihrrworl. 711. 712 
Common, 131 

MouMs^U^W. 195-203. 209. 

Black. 98, 195-200. f. 

Blue. 82. /. ill, 256-257 
< irren. /. iff. 257-261 
Herbarium, 257 
Pale. /. /6f. 262 
Slime. /. ,* 167 

Water, /. icS 
Mountain Ash. 115, 629 
Rlackberrv. 665 
Fetter Bush. 674 
l.nrkspur. Tall. 109 
I.aurel. 64. 84. 665. 669- 
_ 671. f. 670 
Great, f. 666, 667 
l.ousewort, 134 
Rose- hay. 127. 667 ( 
Sneweweed. 140 
Mouriria rhisofhoraefolia. 

Mouse Septicemia, 176 
Moussu. 534, 880, 900 
Moutet. 900 

.Wtiror. 195-203, *8-866 
Biology of. 195A98 
eorymkHrr. 98, 198 199. f. 



198. 200- 



200 



19), 200. 201 
rqninm, 202 
fusiger. 198 
inarquartu. 200 
melitiophiorm, 198 
m«.edo. 98. 195. f. 196 . 

m gnrans. 198 
Or, tat, 198 
farasuicui. 202 
puiillm. 201 
raremoini. 98. 

201 

ramotm. 201 
Rrgmeri. 300 
rkOofadijormu. 98. 

Rons*. /. M. 198 
Holonittr. 98. 195, /. 7*3. 
200 

irpiclui. 199. 202 
Triehia. 200 
sp.. 287 

MucoBAcrAC. 12. 13. 98. 195, 
202 

Mucormycosis. 203. 866 
U Henna .apitata, 832 
gigantra. 524, 832 
prnrirm. 524. 527 $28 
ruipureui. #32 
urtm. 832 
i-rnrnoia, 832 
Mudar, 695 
Mudarln. 695 
Mnehlrnbretia pUt, 

419 

Mueller. C.. 85 
Mueller. F. 752. 900 
Mueller. C... 89$. 900 
Mueller. O.. 900 
Mueller. K.. 900 
Mueller. R.. 872. 900 
Myllrra mond^ormu, 832 

Miiewort. 796 
Common. 793-794 
Muir. R. 305 

Mulberry. 405. 406. 629. 866 
French. 708 



itirio i sl 

wfiTe. 406 



Mullein. 733. 714-735 
Common. 73 J. 734. /. ;t< 
Moth. 134. 714-735 
M0 ller, 25 
MnnJnUa. I 
inter 010 . 533 
Stunting, t. 6 22 
Murphy. II. Jv. 56 
Murphy, J. B.. 183 
Murrain. Dry. 9 
Murray. 459 
Murrell. W.. 900 
MurrOI. W. A.. 244 
■Mis/o sapirntum. 391. f. ffl, 

t rililO. J9I 
Mruirar, 391, 839 
l/eirs>«, 89 
(osiwsis. 834 
•aeemc-ium. 834 
Muenin. 10. 32. 73. 74. 77. 

78, 80. 82. 148. 150. 

237. 218. 242 
Musci, 310 
Mu&grove. 184 
Mushrooms. 99. 160. 220. f. 

«L 866 

Common. 239. 240 
Cultivated. 235 
Field. 235 
Poisonous. 235742 



Musk Flower. 733 
Seed, 624 
Tree. 75S 

Muslonelon, 750, f. ?<r 
Musk- root. 741 
Musquash Root, 83 
Huisamda. 89 
frondosa. 849 
Mustang Grape. 124, 620 
Mustard, 460. 488. 491 
Black. 77. 486. 488, f. <Jp, 
490 

Brown. 490 
Pamily, 113, 485 495 
Hedge, 114. 487-488 
Indian, 490 
My ionic acid of. 7 
Oil of. essential. 489. 575 
Ethereal. 7. 77 
Volatile, 114 
Sarepta, 490 

Tumbling. 114. /. 4A7. 488 
White. 77. 486. 4*8. f. 
t*Q. 496 

Muter. John. 692 
Vslisu rwuinui. 245. 860 
rlr gam, 860 
Mmt&a. 89 
vieiar folia, 816 
Mutual Life Iiuuruncr Co., of 
New York. 901 
Mycr/cma, 184 
Myceioroa, 158 
Mytorrhita, 154 
Mycoso In fuiitri, 277 
M^cosla.^199, .101. 866 

Pulmonary.* 26.1 
Mycotic stomatitis, 9". 100' 
Mydaiein. 150 
Mydatoxin, 150 
Myelin, 395 

a&yv 04 

MynrnsAClAF, 838 
Myoporum d/ierti 8.18 
Uroiotii teorPioidn, 704 
Myrohalot a. <U0 
Myreia, Oi: of. 640 

*r*». J-** 

arm. 399 
a,pl,n, folio. 399 
terifrra, 399. 838 

Mv arc a crab 397-.199. 83S 
Myriralei, 156 
Myticario gemteniea, 627 
Myricetin. 399 
Myriocarpin, 750 
Myricphyllum. 93 
tPiealnm. 640 
Myristic acid. .189. 593 
Myrittiea fatna. 44 $ 

Iragrani, 445 
gibbon. 838 
philippenrO, 838 
mrer dona, 445 
MraisTiCACfAr. 444. 445. 8 39 
Mvristicin, 443 
M'yristin, 594 

Myranir acid of Mustard. 
Toxicity of. 7 

My rosin. 486. 489. 491. 633 
Myroxylon, 52.1, 627 
Pereirae, 832 
rrruiferutn, 832 
lelnifrrum, 528. 832 
Myrrh, 575 
MrafiNACEAR. 838-839 
Mur line a/ricana. 839 
MYRSINEAE. 52 
MvaTACtAt, 52. 53. 89, 629, 
639. 839 

MYRTIFLORAK. 157. 637- 
645 
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Myrtle, 575, 637-645 
Cape. 637 
Spurge, 121, 599 
Myrlet ff/mwiMHiA 640 
L'gti. 629 

MvxoBAcrcBUOUK. 166-167 
M YXOGASTERKS. IW 
MYXOM YCKTKS. 167 
MYXOTHAl.I.OPHYA. 153. 
158-160 



Mali**. I>e. 901. KMI 
.Candi'no .icrntnite, 53. 810 
SaPdeona Il'hn6r/Ji\ 819 
Nara. 750 
Narai^a, 5*3 
Kaicrin, 1464*1 
Sonin hi. 104. 38ft 



Jonquiila. 3 
tOtlUHI. 10 
Poet's. 3*6 



104. 3*6. 805 



PitmUhNareiutit, 4. .W6 
*05 

TattUa, 3*n, 80S 
Narcosis, 1 25 
Narcotic, 804 

Narcotic polaoniitg, 73, 7* 
Narcotic*. 73 

Nurcotln. 3. 113, 146. 147, 

481. 412 

A'drrgtimbi alma. *37 
Naringin, 583 

Narrow leaveil Milkweed, 130 
Snecrcwcrd, 783-78* 
Narlhtiium outftagam. 83S 
130. 575 
Family. 120 
C.arilrn, 375, f. .1 71 
(Sdnalf. J 29 
paluit’f. 490 
Native Plum. 614 
Naunyn. II . 873 
Nauseam. *04 
Neal. II. V.. 879. 901 
Nebraska Lupine. 546. 550 
Neekweed. 735 736 
Ntiomoipora, 787 
NcerehacIlToala. 179 
Necrosis. 179. 265 
NtttanJra Rodiafi, 47* 
Nectar, Poisonous, 64 
Krctria, 273 
Neebe. C. II.. 296 
Needle Era... 66. 102. 335 357 
Western, /. 70. 102, 335. f. 

Ntgunio* oetroi'Ui, 615. 629 
Neiraer, 168 
Nekoe. 52 
Nekoeid. 52. 53 
Nelson. Aven, 138. 332. 367, 
776. 901. 918 

Nelson. S. B . 96. 97. 109. 

378. 462. 795. 901 
S' 1 1 umbo, American. 108 
Kf ra, 108. 444 
nuciffra. 444 

Ktmdiom mr-/n7fdsnn. f. rot 
"Ner.ta" Disease. 501. 533 
••Xenia Lraarvtk" Disease, 37 
Hf cilia Xiduiaiii. 840 
Keoieino cut mm. 219 
Seffulhft rr at Uii, 839 

t r «* 

Ntpemhotfee, *97 
A" fprto, 710 
raiaria, 710 

kfdrraiaa, 131, 710. /. ;/l 
Xtpkalimm. 89. 607 
fatpoctum. 850 
Lit (hi, 607 
Lcngaua, 850 



Nephritis, 613 
Suppurative, 172 
XtphrdtPit rxdtata, f. fit 
NarianlUm. 130 
Neriin. 130. 148 
Strimm. 419. 693-695 
odermut. 691. 807 
offender. 4. 65. 75. 129. 130. 
691. f. to t. 694-695. 807 
Kerrto. 10. 78 
Nemos system. Prisons af- 
fecting. 72 

S'ricra t enutUeta. 837 
Nnt-ru Gear*. 750 
Nestle., A.. 364, 395. 901 
Netherlands. Poisonous plants 
of the. 867 
Nettle. 76. 77. 405. 594 
B ill, 72. 122. 596. 724 725 
Common. 594 
Head. 131. 712. /. ju 
Family. 469 41S 
Hardline of, 78 
Slender. 106 

Small Stinging, f. pit. 412- 

413 

Spurge. 122. /. 393 . 596. /. 

Stinging. 106. 413 
Western. 106 
Wood. 77. 106. 414 
Neumajm. I^E. 13. 14. 16. 

New England Arte*. 776 



SftSS 1,1. 1* 

a r»*W«. 131. 726. 8S4 
ol». II. J.. 901. 964 
Nicholas I. T. D... 9 
Vsredmnsn £r*r*7#fta. 836 
Nieaaein. 72* 

Nicswelin. 728 
Nientemin. 728 
Nieotla. 752 

Xiediema. 52. 717. 727-729 
•Us. 133. 715. 729. 854 
o'l fit mala. 729 
thinanni. 854 
(iters. 133. 854 
gUilnon. *28 
inacrefh'illa, 728 
OMd/nWrir, 729. 854 
rasriee, 728. 729. *54 
luavrilrui. 729. 854 
Tabeenm. 75. 133. 714. i. 
Tip. 727-729 

Rfeeltn. 7. 73. 77. 78. 80. 
85. 87. 133. 144. 147. 
551. 716. 728. 729. 866. 
R6ft 

Nicnulin. 531 
KinilMtsCtiL 247. 863 
Nf tffmbf’tm Trippamenite. 

"saSfas .« 

AS (few. 846 
McelRn, 446 
Niger OR. 755 
Nigger-bcad. 779 
Nm-UmaSag Cactus. 730 
Cere ns. 125. 635 
Night-Stwering Catrkfly, /. 

Nightshade. Blatk. 68. 61. 74. 
131. /. ijj. 719-721. /. 
771 

Common. 132. 719-721 
Deadly. 133 

Fimi:y. 131-133. 713-733 



fRSfe^sA »». 722 

Yellow -flowered. 692 
Nine-hark, 504 
Si pa fruition, 370 
.VUfb fmiUou. 832 
Sitraria trididaie, *5 8 
Nitric acid. 7# 

Kit robe nrenc. 72 
Nittoeen in alkaloids. 144, 
I4S 

Nilrnji otid. 73 
Xobecosut. 901.916 
Nocard, I'd., 1** 

NtekoUs. C.. 901 
Xudularia. 97 
tpemirna. 91 
Noel. Ch.. 89$. 901 
NotTrey. K.. 901 
Noll. P.. 90! 
hi e ilia, 858 

So pa Ira eotcinrllijero, 635 
Norfolk Pine, iil 
Norgaard. V. A.. 293 
Northern Plum. Wild. 50$ 
Nosebleed. 787 
Kan of. 184. 1*6 
.arrulfum, 97 
,-iisMisr. 97 
muicorum, 97 
pelmdoinm, f. oj 
rfrrwfomHt. 1*6 
Ncsrncscrtr. 97, 186 
NtilhnM-nrdutii bivalve. 104 
nrtalum. 83$ 

Norv. F. C... 171. 901 
Nucin. 105 
Nuckolds. Cm «01 
.Vim.1 866 
Nuiaan, A.. *98. 901 
Kami. y. 901 
Nat Areca. 866 
Beech. 105 
Betel. *7. 396. 866 
Braail. 63*. I. 6* k 
C**brw. 608 
Cola. 621 
llirkory, 401 
Kale. 587 



levant. I 
Pecan, 40 1 



Pecan. 401 
Physic. Cuban .5*6 
Pisiarbia. 608 
Sapucaya. 6J8 
Stinging, Brasilian, 596 
Water. 640 
Water -chestnut. 640 
Nutmeg. 445. 866 
Oil cf. 445 
Poisoning, 445 
Kuttall, Thomas, 801 
Wtialia erranfonnit, 53, 11$. 

503. 847 

Xur man, 6. 866 
Psrolly. 648-689 
Tree. 74 

NvcrACiMACCAv.. 423. 839 
Kymphaee odrrita. 839 
dba. 839 
lot* 1 . 445 



sft&fo. 44 



444. I. iff 



Nrvra*»»rr«r. 108. *14. HS9 
Spue eeuatke. 664 
•ylmuia. 666 



Osk. 866 
Bark. 403 
Bur. 403 

Chestnut. 403 
Cow. 403 
English. 133 
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MANUAL OF POISONOUS PLANTS 



European, 105 
Evergreen. 403 
tolls, 403 
Live. 403 
Pin. 403 

Poison, 609. 610, f. 6rr. 613 
Red, 403. /. 4“* 

Scarlet. 403 
White, 403 
Oat, Rust. 99 

Smut, 215-217, f. ji 6 
Oats. 215, 225. 338-339. 538 
niaek. 66 

Common, 102. 359. f. id> 
Cultivated. 359 
Rust of, 225 

Smut. 98. 215-217, f. it6, 

218 

Wild, 102. 215, /. m». 359 
Obigenfn, 560 
Ochna. 839 
Ocxnack.sx. 839 
Ochsner, A. 183 
Ochroltehia tariarra, /. ** 
Oc krona t.agopui. 621 
Othroiia, 69! 

Moortl, 807 

OCHROSPORKAK. 235 
Ocimum Batilieum, 704 
Thy mm. 713 
. f/rfce, 828 
Ocotill* Wax. 627 
Odors. Fishy. 93 

From decomposition. 93 
From poisonous dowers, 64. 
- 114 

Oily, 93 
Plg-pru. 98 
Oedema. 177. 866 
ol glnttls, 78 
of lungs, 78 
malignant, 175 
Ornowhe rroeaut, 73. 648, 
649, 856. 866 
liilulota. 4, 85 6 
Lirr/ii'MdhT. 856 
Phtllandrlum , 648. 649, 857 
Oenanthotoxln. 648 
Oenothera, 644 
Oraterlr, 716, 914 
Oesterleln. 642 
Oestrrlen. 503 

OT.ara, P, 96. 107. 324. 
„ . 432, 433. 550. 565, S4J 

Ohio Buckeye. 123, 617. /. 

Oidiomycosis. 306 
Otrfis-1, 100. 154. 249. 303* 

albitons, 12. 100. 302. 303 
Furfur, 298 
grnuvlomahigenes, 305 
hominit, 303-305 
loclii, f. tj, w 
lUhogrutt, 305 
minimum, 298 
moniliodti, 272 
tomurans, 301 
Oil. 866 

Almond, 6. 31S. 608 
Anise, 648 
Anthemis, 789 
Attar nf Roses. 86 
Avocado. 478 
Bay-berry, 639 
Bergamot. 86. 583 
Bitter Almond. 6. 315. 503 
Bone, 145 
Boneaet, 7“n 
Buttertree, 68" 

Camphorin. 478 
Carapa. S75 
Caraway, 648 
Cashrw. 603. 864 
Cassia. 86. 523 



Can or. ^ >2^ St. 594. 595. 

Cedar, ioi. 330 
Chamomile. 75 1 
Cheken. 640 
Chinese Wood, S87 




lledeoma. 711 

BSS32S.. 

Jasmine, 86 
Lavender, 84. 709 

&SSS' 

asr 

Mustard. 7. 77. IN. 489. 
S 75 

Myrcia. 640 

ggS ff 

Nutmeg. 445 

Olive. 683 

Orange. 86 

Palm. 370 

r-almsrosa. 344 

Peanut. J2I 

Pennyroyal. 131 

PWwmini. 86. 87. 93. 709. 

Pine needle*. 774 

45* 




R<**e- 503. 506 

Srsst g 

Savin. 149. 866 



Stir dower. 756 
Sweet Birch. 86 
Tanacrtum, 789 
Tansy. 756. 789 790. 866 
Toiene. 528 

Tn-nentine. 329. 330. 608 
Vervain. 860 

Wintergreer. 484. 621. 645 
Worwseed. 107. 428 
Levant. 791 
Wormwood. 793 
Okra. 623 
Ocaciur. 53. 839 
Old Man Caerm. 635 
ONerburgia artmuuU. 816 
OMm'.ani <a leurgate ui't. 

849 

n.nhtllata. 849 
Oita dioiea, 840 
europeta, 683 
tUndntifrr*. 683 
Ot.rscrsF, 683-484 . 840 



Oleander, 75, /. /*>. 130. 148, 
691. f. 6} 4. 694-695. 866 
Oleandrin, 148. 866 
Oleoria argophyUa. 755 
macrodonta, 816 
moechata. 816 

Olraater Family. 125. 640-642 
.Russian. 641 
Olein. 683 

Oleoresin of Male Fern, 419 
Olraon. 654 
Olive, H. W., 222, 243 
Olive. 683 

Family. 128. 683. 684 
Oil. 608, 683 
Wild. 641 

Oliver. F. F„ 894. 901 
Omphatoearpum, 89 
procarum, 63, 681, 851 
Omphalophlebitis, 179 
OxaciackaX. 643-647. 840 
Onto.a rpm vilitmii. 805 
Onion. 150. 375. 383 
Poisoning. 384 
Wild. 104 

Onoetta, 315. 320-321 
ifmibilU 320 
Slrultuoflrm, 321 
Ononid, SSl 
Ononin, 531 
Ouonii ipinoia, 531 
Ouo/ordon Acanthium. 816 
OOM YCETF.S, 154, 204-209 
Oatpora. 13. 294 
porrlgmu. 17, f. S94 
Ophelle acid. 689 
Opkioeaulon gummifera, 841 
OrNtocLOMAMAX. 313, 692 
t jthiogloiium vulgutvm, 313 
Ophiopogou. 827 
Ophthalmia Jequlrlty, 56 

Opinm.' 2, 6. 7, 72, 84, 112, 
144, 145. 395. 479, 481, 

A,k.&\ 6 f 6 145. 146, 481 

RSW ta " 

Poisoning by. 6. 59. 77, 78 
Poppy. 1 1 2 
Properties of. 482 
Smyrna. 85 

Statistics nf deaths from, 

Toxicology nf, 482 
Turkey. *81 
Opprnheim. C.. 902 
Opsonin, 165. 177, 178. 182 
Opuntia. 125. 635, 636. 637 
D ilUnit, 635 
Png/rmanni, f. 6«A 
F'CHt-Indica, 635 
Farwimbiana, 637 
t.orreyi, 635 
PertthU . 63S 
tohrautka. 635 
RafinftQHil, 12S. 635 
Sfripfacaniha. 635 
Tuna. 635 
vulgaris 635 

OPUNTIALRS, 157. 634-637 
Opwyrda, R. J.. 902. 906 
Orange. 582. f. 866 
Bitter. 582 
False. 866 
Mock. 500 
Oil. 86 

Osage. 106. 406. 414-41S 
Root. 108 
Sour. 582 

Orchard Crass. Powdery Mil- 
dew of. 272 
Rust on. 279 

Spot disease of. 252. f. ti.t 
Orchid Family. 392-395 
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Orchiuaccak, 90. 105. 3 92- 
395. 417. 69.'. 840 
Orchid*. 524 
Orchis, 90 
toriopkora, 840 
muiuiiKu, J92 
odoratissima. 840 
purpurea, 840 
Simla, 840 
Occult, C. K.. 902 
Ordeal Bean. 528 

Plant, Madagascar, 148 
Poisons, 804. 866 
, 'J'ree. 693 

Oregon Grape. 112. 472. /. 

Wat/r'llrmloclt. 65t.658. /. 

Orhla. & J., 3. 5. 903 
Organic acid*. 150 
Origanum dor, bundum. 710 
Marion, mi, 710 
Ormocarpum glahruni, 8J2 
Ormoiia cocci,,, a, 832 
dasyearpa, 527 
Qrmsby. 306 
OXOIANCM ACKAR, 698 

Orniihin, 10 

Ornitkogalmm, 835. 864, 866 
muscari, 377 
nuUiia. 835 
ihyrsoUdt, 377, 835 
umbillaimm. 377. 835 
OaoBAXCHACKAI, 840 
Orohanch* minor, 698 
romoia, 698 
Orobus, 52 
Oroxyftn, 739 
Oroxylon indict 739 

'p';i » ,H - 

Orrla K<h>I. 389 

Osage Orange. 106, 406. 414- 

Oscillaria. 93 

Ostillaloria, /. p.*, 97. 184. 
185-186 

OBCILI.ATORIACKAK. 97, 185- 

Oslcr. Red, 664 
Otmanlhuf frngrani, 683 
Oimohvdrophora nocturne, 
53. 810 

OimorhUa longiitylis, 648 
OimunJa, 322, /. j,j 
cnnamomea, 313, 322 
anyloniuna, 101. 313. f. 
iU, 322 

r f g„/,s. ,. m 313. 323 
OSMI'NHACRAR, 101. 313, 321. 

Osteitis, 173 
Oiteomeles, S3 
ur/.ufiMiti, 847 
Osteomyelitis. 167. 169. 173 
OMertag. 26 
(Ulrich Pern, 321 
Oswego Tea. 614, 629 
OtlwnoPns intermedia. 816 
Otitis, 171 
media. 169, 177 
t )ti mycosis, 199. 262 
Olt, Dr. J., 564, 902 
Otto, K., 862, 902 
Ougciniu Jealbergicidri, 8 32 
Oxalates, 72. 150 
Oxalic acid. 6. 72. 150. 866 
OXALiDACtAK. 120, 575. 577, 
579-580. 840 
Oxahs. 150. 579-580 
Acelcietla. 840 
nmara, 840 
cornicuiata, 230. 580 
crenaia, 580 
<a.-a, 580 



grandts. 580 
lasiandm. 580 
Pes-cofrae. 841 
(urfurata, 840 
Smilkiaeo. 840 
letrophyUa. 580 
i -ieUcea. 120. 580 
Oxalnria. 73 

( >xyben»yl. thiocyanate. 489 
Oxycannabin. 106 
Oxycanlhin, 1 12. 472 
Oaycoecin. 666 
«>xygen in alkaloid*. 144 
Oxydeudron arhoteum. 821 
Ox-jlotnum porxxAcr tim . SJ3, 
832 

Oxypelis, 650. 661 
_ ngidi+r 126. 661. 857 
O. rrna digyna. 419 
Ofvtropu. 535. 564. 567-570 
Jedexa. 567 
foetid*. 832 

Lambert,. 39. 1 19. 564. }65, 

Uppanice. 567. 832 
mult, Horns. 567 
i pool nj. J69 
sulphurs a. 567. 832 
Osaninm. li4 



{'•bach. II.. 902 
roc hut macrocarfo. 624 
Pa, hut, mo. 614 
lambyi. 614 



P^^gu, 521 . 

tuberesa, 832 
Poedeha tae’ida. 849 
Poeon.a \l oaten. 446 
o*tinoIii. 446 
I'Brony 446 
I ‘age. t'. a. 902 
I’s.gr. I. B.. 902 
Painted Cap, 734 
Paint-..**. 386 
Paltrier. 897. 902 
Pale Dock. 419. 420 
Mold. /. 46/, 262 
„ Sptked Lobelia. 136 
Pehcurea rigid*. 849 
/ aim r ei acoiectur. 847 
mi rah,. 621 
I 'allin. W.. 902 
Palm. 370. 523 
Betel-nut. 378 
i coi nm. 370 
Cototo. J78 
Corypha. 370 
Date. 370 
Oil. 370 
Royal. 370 
Traveler's. 391 
Washinstt-nia. 370 
Wine. 370 
Palm acKar. 840 
PALMAR. 90. 370. 417 
Palir-arosa Oil. 344 
Palmalin, 458 
Palmer. Dr.. 237 
Palmer. C. C.. 432 
Palmer. Dr. Edward. 357 
Palmitic acid. 593 
Pal mi tin. 594 

„ L 8*3. 898. 902 

Pauaedus 
Pa 

giniewg. 647 
«/«• nquefdimm. 647 
Pancin. 531 



ammel. L. H.. 883. 898. 902 
2 44 



Pancoxia, 89 

Pancratium illyricum, 805 
KffrtfHntim, 805 
reylcnicum. 805 
I’axuaxaciai. 841 
PAN DAN ALES. 332 
Paudonut. 332 
fragrant, 333 
odontlisrimui, 841 
Thomensis. 841 
Pandoriaa, 92. 93. 98, 191, 

3 forum, f. to/ 

Paneclui fopihonaceus, 860 
Pang, mm, 52 
eJule 53. 54. 82. 747 
Panic (>'»»*. Illack-spot on. 

Paniclrd Dogwt>od. 664 
P***mm, S3. 89. 826 
/unceum, 826 
„ sauguinale. 826 
Papa. 297 
l>paia. 597. 627 
Papaxer. 480-483 
aculeatum, 841 
dulnum. 113 
mud, cauls, 481 
orientals, 113 

Khorai. 1 12. 479. 483. 841 
n-mnt/erum, 4, 60. 73, f. 
Ill, 112, 479, /. iSr, 
481-482. 841 

pAPAvaaACCAK, 112-113, 144, 
„ 479-485. 4K6, 841, 866 

ra|avrr«min, 147 
Papavtudn, 59. 113, 146, 147. 

Group. 147 
Pai-aw. 111. 476, 477 

Pa^^M 1 ** <7 *‘ 476-577 

fiarit, 642 
. Mulberry. 406 
P»pn.inxAcrAi. 53d 
Papnta africaua. 523 
Pappoose Root. 469. 484 
Papyrus. 369 
Paradnea l.ilianrum, 835 
Partly. la. 74. 804 
Rullstr, 174 
Caused by Aroida, 371 
I’arasiric Divasra, 866 

Paregoric. 6 

PARlET-ALHS. 157. 627-634 
Panllir. 62 
Paris. 89 
oboxxua. 835 
i/uedrifolia. 4. 377. 835 
Park. R.. 903 
Park. Davis and Co.. 61.1 
Parker. G. II.. 93. 903 
Parker. W. T.. 903 
Portia ofrieana, 832 
Paronychia a'gtntea. 436 
t'l-maneuiir. 827 
capitate. 8 27 
I’arry’s Aster. 776 
Pine 128 

Parmelia x ulpina. 861 
Parsley. 126. 648. 650. 651 
haroily, 126. 647-664 
Pool 1 *. 76. 126. 659. /. 66o 
Parsnip 126, 651. 661-663. 

Cow. 126. 663 
Cultivated. 662 
Water, 126. 659 
Cut-leaved, 76 
Creeping, f. 65c 
Wild. 49. 650. 656. 661- 
663. f. 66; 




958 



MANUAL OK POISONOUS PLANTS 



Parlhenium. 757 

Hysleropkorut, 816 
initgri folium, 816 
Parthenogenesis, 208 
Partridge Berry. 74.* 

Pea, 117. 52$. /. j». S3fr 
537 

Patfolum. 339. 349 
scrobiculatum, 349. 826 
Pain ue Anemone, f i’4 
Paso uc- flower. 109. 446. 453- 
45 S. /. 45 4. 456 
Patsi/lora caerulea. 633. 841 
edulis. 633 
foetida, 747. 841 
Hcrbertiana. 841 
hispida. 841 
ineiirnoiti, 633. 841 
lauri/olut. 841 
qucilranguhiris, 841 
rubra, 841 

PlIMnoiAChl, 53. 89. 628. 
633. 841 

Paiainn P lower, Blue. 633 
Family. 633 
Paateurelloii*. 177 
Pallia a, -a. 650. 661-663 
saliva, 126. 661-663. /. Ms. 
857 

Patchouli. 710 
PateU. J.. 903 
Pathogenic PoUont. 10 
Paul. B. G.. 878. 903 
PaulUuh. 89. 123 
renal*. 850 
Cupana, .606, 850 
curanavUa. 850 
macropkylla, 850 
meliae/olia. 850 
Ihalieirifolia. 850 
irigomu. 850 

Paulwllhflmui poly, perms. 

804 

specials. 804 

Pauwelt, W» M. I. B.. 5.. 

903 

Paveal, V.. 903 

vitta rfiifHtota. M9 

'SIS,?® 

vonU Mfyfonic*' W7 
lomtniosn, 733 

Pavemi* 'lalifelia. 53. 681. 851 
Payne. C. T . 903 
Pea, 531. 866 
Chick, f. ne. 120. 521. /. 

*7.1. 573-574 
KverYaaiint. 572-573 
Field. 521 

Garden", /. iff, 521 
Hoary. 558 
Hoe. 204 
Idaho. ^1 20 

pVrtridge.^l 17, 529, f. JJ 6. 

Plfcon. 521 
Tangier. 526 
Wild. 525 

te'tayr- ” 3 

Curl, 253 

Hydrocyanic acid In. 88 
Peach-leaved Willow, f. J 07 
Peanut, 521. f. w 
Pear. 115. 504 
Bud*. 506 
Indian, 635 

Prickly. 635. 636. f. 6j6 
Pea non. 1... 25. 30. 263. 903 
Pease. II. T.. 346 
Pecan. 401 
Tech. J., 263 



Peck. C. II.. 96. 234. 238. 240. 

284. 803. 903 
Peckolt. Th.. 903 
Pcctenin. 637 
Peiuuaceai. 698 
Pediastrum. f. vs. 190 
PcdicuUru. 734. 738 
b’octeca, 738 
canadensis. 134. 734. 738 
grcanlamdica. 134. 738 
lanceolala. 134. 738 
palmsiris, 738 
racemou. 738 
smdetica. 738 

738. 852 

Pedilamthms lilkymaloiJn. 

823 

Pedler. A.. 903. 915 
Ptgammn i amlidfsialericum. 

Normals . 849. 85S 
Peinemann, IH.. 88 
Pelargonium, 5 

C tmm 825 

th African, 577 
tonal/, f. pt 

Prthit. II. 77. 287. 343. 

344 866. 903 
rVUaftrocrin. 11 
IVUtp. 637 

Ki firt'r&v 

Pellicatti, 572 
Pell ill, 290 

Pellon. II. II.. 90J. 916 
Ptloain. 47J. 478 

K lMin, 637 
lotinla. 866 

Pellandro tirginica. 37 2 
Peltigera hontontali,. 861 
I’m hallow. I». P.. 90S 
Prnlciiiium. 256-261. /. tfA 
glam rum. 24. 82. f. Slf. 

256. 260. SOS ** 
minimum. 256-257 
Penn. W. A.. 903 
Pennsylvania Peraiearia. 421 
Penr.j-cre**. Field, 49 S. f. *>.« 
Pennyroyal. 709. 711 
American. 711 
Oil of. 1)1 

Pennywort. Indian. 648 
Ptnlorlnhra mairofbilla. • 
551. 832 
PenltUmon. 7 33 
grondiMorns. 733 
Penlsia itrgala. 816 
Ptftromu*. 396 

P 'S£i. m”‘ 

Black. 77. 87. 396. f. jet 
Cayenne. 77. 87. 133. 714. 

f. TJi. 725-726 
Guinea. 725 

"■sai**- ”*• ' w 

Shrubby. 133 
Tree, fa 
White. 87 



Peppergrass. 486. 493 
European. 486. 493 



Large. 494 

Peppermint, *709 ^7*1 3. /• 7/.*. 



494 



Japanese. 709 
Oil of. 86. 87. 709 
Pepain. 373 

PtrafkyUum rimoiiiiimm: 
847 

Perciral. C. H.. 903 
Percy. S. R.. 903 



Pereira. Jonathan, 59, 4S2 
Pereira Bark. Alkaloid* of. 
147 

Pcreirin, 147 
Pereria otylepis, 816 
PencamCylos incorius, S3 8 
Pcrirarditi*. 169, 171 
PKRIIH X AI.KS. 153. 188 
Pcrioateiti*. 173 
Periostitis, 171 
Penfhca gratca, 695, B09 
vomitona. 809 
PKR IS PORI ALES, 268-273 
reruhecium of Aspergillus, f . 

Peritonitis, 167. 169. 171, 172. 

Periwinkle, 691 
Perkin*. J., 903 
Pernotii, I„ 883. 903 
Peronospora alsinrarum, f. 

»S 

cahiheca. /. 705 

Itptoifrrma. /. JOi 



td 6 



parasitica. 206 
SrUmdeniena, 205 
trifoUorum, 205. /. 
Pa*oNo*poa*ci:*e. 204-208 
Perrede*. P. P_ P., 903 
Petrel. A. II.. 903 
Per rot, Em.. 903 
Ptrsra gratis, ima. 478 
Persian Cyclamen, f. 677 
Ptrsitana Penniyltvtnica, 



128, 681 
Indian. 681 



421 



s„ 

ftasftwaK'ft k“ 

Prtera, A. T., 96. 214, 290, 
291, 325. 346. 347, 869. 
903. 911. 912 
Peteraon. F.. 887. 904 
I’etrraon. Maude C., 904 
Polwtria altiocra, 841 
lelandra, 841 

Petroleum, Poi aiming by, 6 
Peiraselhmm horiense. 126, 

Petunia tiohe/a, 716 
Pencedanum amlnguum, 857 
foeniculaceum, 857 
grsreolens, 648 
oXeiuale. 648 
Orroieliunm, 648 
Onrulhium. 857 
Peucednne, 648 
Peyre. A.. 904 
Periaa. 253 
Pfafl. P„ 613. 904 
Phacclia. 703 704 
cirri mala. 131 

BS&4 % ,M 

E 5 R t,r m 

Vn ACTMACIAI, 253 
Phccidinm M edisagintg, 25 3 
rWAEOPHYCKAK. 194 
PHAKOSPORfeAE. 194 
P ha jut call osu I. 840 
Phalonofsis amabilis, 392, 
840 

Lu/ddemauiiama. 840 
P halarit arundiHaca, Ergot 
on, f. 17 

Phalen. J. M_ 901. 904 
Pholioto raiicnia, 53 
Pkallac£ak, 99. 245, 860 
Phallin. 32. 35. 80. 240. 241, 

I'halloga&ter, 245 
PHALLOIDEAE. 245 
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Phallus duplicate, 860 
impudicus, 239, 245 
Ravenelti, 860 
Phares. Dr.. 782 
Pharmacognosy. 866 
Pharmacographia, 866 
Pharmacopoeia, 866 
American, 866 
British. 866, 874 
French, 866 
German. 866 
Italian. 866. 882 
Swedish. 866 
Pharyngitis. 170 
PKasc.um cuspidal urn. /. top 
Phaseo-Iunatin, 54 
Phaseolus, 52, 535, 574. 866 
aeonilifolius . 832 
angularis. $26 
lunatus, 53. 54. 75. 87. 

119. 520. 574, 747. 832 
mulli/lorus, 119, 520, 574, 
833 

Mungo v. glaber. 520, 574 
jrmttreelus, 832 
trilobns. 520 
vulgaris. 520. 574. 832 
Phellandrene. 649 
Phellodendron nmureme. 581 
Phenol, 330 

PhilodelPhus coronaries, MS. 



851 



hila/lrlt’hui coronaries, 

500. 851 

grandidorus. IIS. 500. 
I.emoinei, 500, 851 
Kemlsil. 851 
micropkylhs, 1 15. 500. 857 
Philippines, Poisonous plant* 

Phillip?. 904 r ’ 6 
Phlllygenin. 683 
Phillyrea media. 840 
Phillyrin, 683 

Philodendron bipinnaliddum, 

808 

hederaceum, 808 
Imbe, 808 

_ Simsll, 808 * 

Phlegmon, 171 

Phleum^pratenee. Ergot on. 
Phi origin. SOS 

Phoebus^ Philipp, 4, 803. 

Phoenix, 90 
daclvliferg, 370. 840 
Phohdia maculala. 838 
PhoUota cape ’ota. 860 
radicosa. 860 
Fhoradendron. 106. 415 
davsscens. 106, 415, f. 116 . 

Phorminm ienax, 375 
Phosphorus. 72 
Poisoning by. 6 
Photinia. S3 

Phragmidium incresiatum. 

subcerlieum. 222 
Phragmiles. 217 
Ergot on, 276 
communis, 219 
Phrynin, 72 
Phycomyctr. 195. 197 
nilens. 2 

P11YCOMYCETKS. 98. 154, 
195-209. 281. 839 
Phyeophaein, 194 
Phyllachero, 279-280 
graminis. 280. f. f6n 
Trifolii. 279 
Phyllanthus. 52. 89 
Conami. 823 
Embliea, 823 



etiphyUenthus. 823 
Oastromei. 8 23 
lace nanus. 8*3 
Mrari. 823 
pisceiomm. 823 
ennarus, 8 23 
Phylloeoctus. 625 
Phyoacvanun. 248 
Physaht Alhekengi, 854 
fottens, 854 

p&S£r\S 4 

Physcia pdveruUnto. f. f V 
Physcocvanin. 184 
Physic Not. Cuban. 596 
Physocarpui apuH/dius, 504 
Physostigma. 866 
xenenosmm, 85. 148. 528. 

531. 832 

PhysocKlatna orient slis. 854 
^praedta. 854 
Phyaorti^jln, 1 46. 148. S28. 



Poisoning by. 77. 78. 81 
rhytelephas macrocar fa. 370 
Phytohraoert. 866 



•used by Common Oats. 

102. 359 
Crimson Clover. 69 . 118. 
556, 567 

Hrlichrysum. 755 
Of untie , 635-636 
Phytolacca. 434-4JS. 866 
abytsinico. *3. 434. 84 1 

decan* ra. 107. 150. 433-435, 

«Ji. A, M. 

icasaudra, 84 1 
lilloralis. 434 
_ Tincture of. 434. 435 
PllTTni.»CCACK»S. 63. 89. 107, 
423. 424. 433-43S. 841- 

PhytoUcric add. 435 
11» yto lace in. 107. 4JS 
PhytoUcrotosin. 435 
Phytephtkora infestnnt, 205. 



Phasecli. 208 
Phvtotosins. II 
Ptcta camadtniii. 328 
Kngr/manmi. 327 
etc the. 328. 817 
mariamo 328 
sitehensie. 327 
Pichi. 716 
Pick. F. J.. 295 
Pickerel-weed. 3*4 
Pjcolin. 728 
P'craena excel sa. 853 
Picmima tfuassieides. 853 
Picric acid. 72 
Pier is kieraciaides. 816 

flSt!"” " 2 - ,!0 

Picrotoain, I 77. 80. 112. 
149. 435. 473. 47S. 534. 
607 

Picrotnxinin, 149 
Pictet. A.. 728. 878. 904. 917 
Pictou Disease. 140. 795 
Pie-plant. ISO. 418 
Fierce. H. C.. 440 
Pieris doribundo. 821 
formate. 65 

nitida. 821 
evdifdia, 65. 821 
Pi Hard, H. G.. 904 
Pigeon Grata Smut. 98 
Pigeon Pea. 521 
Pignut, 402 



"E2U*fc » '• « 

Green. 107 
Prostrate, 431, /. si.’ 
Slender. 432 
Thorny. 107 
Pilca pumila. 409 
Pilocarpidin, 582 
Pilocarpi n, 77. 78. B0, 146, 
148, 582, 731. 732 
Pilocarpus. 849 
officinalis. 849 
pennalifohus, 148, 582, 849 



spicatui, 849 
Pilocerdn, 637 
PUocereus Sargentianu/. 637 
Pilolobns crystallines, 195 
Pili-alrown, 238 
Pilamerkblatt. 904 
Pimelia Irichoslachya, 6*2 
Piment, 639 
Pimento ocris, 839 
efiicinali*. 639 
Pimpernel, 128. 676 
Ptmpinella Annum, 648 

rfifiSC » 

Pin Otic. 403 
PlMACKAK, 101 
Pine. 101. 328. 329-330 
Austrian, 329 

S , 330 
oily, 330 
lAHigcnole, 330 
Eong-leaved. 329 
Norfolk. 327 

Screw. 332 * 

Sugar. J29 
Western Yellow. 330 
White. 329. /. tap 
Pineapple, 373 
Family. 372 
. Wild. 373 
Piuellia tuberifera, 808 
I’lnenr, 330. M0. 710 
d-Pinene, 648 
-Piney" Resin. 627 
Pingettebxelgaris, 698. 833 
Pinauin. 373 
Pinhoen Oil. 587 
Pinicrin. 328 
1-ink. Deptford, f. 437 
PamBy. 435-444 
llardv. 436 
Indian. 129, 68B 
Moss, 423 
Rose. 689 
Yesat. 250 

Pink-root. 129. 688. 866 
East Tennessee. 688 
Pinkham. 904 
Pienaiaria viridis, f. 1$ 9 
Pints, 101. 329-330 
Banhsiana, 330 
contone. 330 
echinata. 330 
hetrrophyllo, 330 
Lamberltana. 329 
Laricio. 329. 817 
paltutris. 329. 330 
pinaster, 330 
ponderosa, 330 
ponderosa v. scoputonnn, 
330 

Strobes. 329. f. XX) 
svhcstr,s^33Q, 8l7 



Pinwced. 627 
riper. C. V.. 526. 904 
Piper. 52 
angustifolinm. 396 
Betle. 396 
Cerpunya. 8*2 
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Chaha. 396 
Cubtbo, 396 
(ioritHse, 842 
longmn, 396 
methysticum, 396. M3 
nigrum. 77. 39 6. /. f/>. M3 
Palmer,. 842 
ptltoiuw. 396, 842 
umbelloium . 842 
Pipsrackak. 52. 396. 842 
I'lI'HKAI.ES, 156, 396 
Pipcrin, 396 
Piperuvatin, /. 754 
Pipsisscwa. 665 
Pijicwurt, 372 
Piptadanui ftrtgrino. 832 
Piranhea, S3 
trifoliate. 823 
Pit 1 ' unto. 89. 842 
I*iani.ACKAK, 842 
Pitcidia, 1. 52 
Rrytkrino, 74. 8J2 
Pistick. A.. 9(14 
Pilidium monlanuto, 839 
Pisonia obtutasa, 839 
tamentoia, 839 
Piilaihio Khiuiuk. 805 
l.emiieui, 608 
Nut. 608 
Terebinihut, 608 
veto, 608 

Pituut arvtnia, 521 
taltrum, f. yt 
Pitch, 1 1 1 1 r x 1 1 n • I >. 328 
Canada. 327 
Hemlock, 327 
Pllhoeolobiim. I. 89. 534 
btgeminum. 832 

dulcf. 325 

/asciculolHm, 832 
Mine haste, 832 
montanum, 832 
.Yonutti, 527. 530, 832 
Pirrc**>n»aiAie. 89, 498. 842 
PHloiborum, 89 
conayeunt. 842 
corni/olium, 842 
trateifolium, 842 
eugemoidet, 842 
/errugineum. 842 
Aotibundum, 842 
I/utlonianum. 842 
.nminirNifi, 842 
Moorei. 84 2 
philh’iiroules. 842 
rhomhifoliuni. 842 
tohira, 842 
unduhtum. 842 
Viturie. 147. 716 
Piturln, 716 
Piu a III polluted, 2 
Phtnchon, C.ustavr, 904 
Plunchon. Louis, 905 
Plamhonia valid, t, 638 
Plane Tree, 84 
Plankton, 93 

Planococcut citrus, f. 16 / 
Pi,A8TACiXACBAr. 739 740, 842 
PLANT AGIN ALBS. 158. 

739-740 

Plans. igo arenana. 740 
mndica, 740 
major. 740 
ovato, 740 
Kugelii, 740 

Plantain Familv, 739-740 
Water, 102. 335. I. m 
Family. 335 

Plmmodtophor* Brauicoe, f. 

> 59. 160 

PLASMOIHOIMIOKAI.BS. 

160 



Plosmoporo. 195 
II el/ 1 edit 2CS 
viticola. SOS 

Plata-ackak. 498. 500. M2 
Platan us. M 
aeeri/oRa. 500 



occidental!/. 500. 842 
onoatalis. ‘00. M2 
Mato. C. C-. 905 
Platopnnsia. 636 
Watte. trdar. 330. 331 
PlaSyi’jHa nr cm, 823 
Haul. II. C-. 13. 199. 265. 
295, 30 2 

PLKCTA$l INKAK. 252. 
256-267 

Plectoifora miuululo. f. >>7 
Pleetranio dicecca. S3. 849 
Wenck. J. J-. 3. 905 
Pleurisy root. 130. 695 
Pleuritu. 167. 169. 170. 171 
Pleurocaccut, 190 
Winy. 2^ 64. 365. 601. 749 



Plata, 

Wo-rigki. C B.. 35. 90 
Phnrtc. P. C, 65. 905 
IW 505. 514 

K ckamw. 505. 514 
rot icon. 500. 514 

irf * 

leaco. 505 
Japan. SOS. 514 
Native. 614 
Northern Wild. SOS 
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Pocket. I. /y 
. 1*11 a. 679 
Wild. 116. /. 



Sapodi . 

Northern, SiS 
PuiMBACikAcaAB. 128. 675. 
842 

Plumbago coptntii, 842 
euro pea. 842 
Family. 128 
rosea. 842 
tcandeat. 842 
laricario. 842 
tty lai.it a. 842 
PM;. 698. M3 
divarieata. 698 
Drummond rl. 698 

IVrreniaJ'. 

698 

Plum, era rubra. 807 
Pneumonia. 171. 176. 177 
Acute in feet tout. 169 
Epidemic from parrot*. 176 
Hypostatic. 37 
Purulent. 170 

Pneumonomrcosi*. 29. 199. 
263. 264 

Pneumotosin. 169 

Poo. 276 

annuo. Brunt on. 276 
Septoria on. 285 
prntentit. 277. /. IK 

Powder Mildew on. f. 

rjt. 172 
Ergot on. 276 
seratina. Powdery Mildew 
on. 272 

Wolfii. Powdery Mildew <*n. 

272 

PODALYRIEAE. 530 
Podocorfut. 327 
Podophyllin. M. 112. 470. 471 
PodopbyBotoxin. 76. 88. 112. 

Podophyllum. 469-471 
Emodi, M. 470. 810 
peltatum. 75. 88. 112. f. 
470. 470-471. 818 



Podo/plviera tndectvla, f. tfo, 
269 

IViDOSTCMOXACtiAl!, 49S 
Pogotsmnon Heyncaaut, 710 
Poet'. Narcissus, 386 
Pohl, J. F... 905 
Poildlocyto.ii. 169 
Poiutettia. S 88 
Poitou Box. 533 
Rerry. 378 

Darnel. 361-364, /. fib, 
Drf.ned. 1 

Distribution in plants. 82 
Hemlock, f. y. 51. 72. 75. 
648. 651 

Ivy. 77. 122, 123, 394. 600, 
608, f. 600 . 609-613, 
676. 679, 862 
California. 123, 609 
I.o re. 866 , 

Oak. 609, f. 611 , 612 
Register, 905 
Sago. 378 

>umac, 609. 610, j. 610 
Toot. 868 
Tree. 866 
Use of to plant. 82 
York-toad. 533 
I a Uniterm Professional, 2 
I ii.onii.it by Aconite, 380 
Ga a. 5 

Cryptogamic. 20-37 
Dratbs from in F.ng- 

United States. 5. 6 
Wales, 6 

for criminal purposes, 5 
Mushroom. 2.17. 241 
practiced in India. 2 
Statistics of, 5-6 
Stock in Montana, 6 
Symptoms of. 73. 74. 75, 
76. 77-79. 868 
Treatment for, 73. 74. 
75. 76. 77. 79-81 
Poisonou* plants. Biblin. 

graph?. 862-918 
Poison.. Action of in plant*, 

Ancient use of, 2,3 
Antidote* to. 2, H6K 
Classified hy BUtli. 72 
llrandt and Itiitrrburu, 6 
Buchner. 5 
Dioscoride*. 2 

E&a Wo 

Orfda, S 
Smith, 73 77 
Snbernhrim. 5 
Detection of. 3. 866 
History of. 2 
Indian use of, 1 
Kindi 

Abortives, 76 
Abros, 5 
Aconite, 5 
Acrid, 5. 803 
Acrid narcotic. S 
Agariru*. 5 
Alkaloidal. 803 
Animal. 2. 5 
Asthenic. 75. 804 
Astringent. 5. 804 
Blood, 5. 72 
Boletus, 5 
Bryonia. 5 
Cardiac. 74. 803 
Cicuta. 5 
Oolchicum. 5 
Coniutn. 5 

Convulsive. 72. 74. B03 
Dcliriart. 72. 73-74. 803 
Depressant, 74 
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GSuV-b. s 

Kmrtic alkaloid*. 5 
Hoi urid. 5 
Hydrocyanic. S 

iSKffiftf .04 

Intla minatory, 5 

in*, s 

Irritant, 5. 72. 76. 804 
Irritant narcotic. 5 
i.nliuni, 5 

tes : d r 5 

Mineral. 2. 5. *66 
More volatile. 5 
Nikihui. S 
Narcotic. $. 72. 804 
Naicotic Krid, 5 
Narcotic alkakiidal. S 
N'crvotii, 5 
Oleander. $ 

Pepper. 5 
I'hallu*. 5 
I'lant, 2. 5 
Poktwml, J 

RKiA 

tSl 

Septic. 5 
Smaitweed. $ 

S|>ii linn. 5 

S«ujwfyln«. 5 
Unknown, S 
Uraetnlc, 77, 804 
Vffloiakle, 5. 86ft 
Volatile narcotic. S 
Sale of. 867 
I'oixmotn l^rlmmr. 46J 
I'lant* a*»>n« l^iunn. 
SJO 535 

Trraiitr* upon. *66 
Poke, See Poke* red 
Pokrtoriy, 474. 746 
P.ik/weed. /. *U. 474. 435 
Family. 433-435. 771 
Root. 475 



Htftiut. its 

(iNniMi. 847 

SSfiJ i MJ 

Seme ft. 6J. 121. f. ft c 5*5 
ft*. 617. *47 



iirfiMiaao, 586 
PotVOalaCJU*. 67. *9, 121. 
417, 575. 577. 584-5*6. 
*47 

PotysaMa Kid. 67. 586 
hK..(4>.,Cu«. 166-187. 418- 
427, *47 

rOI.YGOKAI.KS, 156. 417- 

427 

*isezrbr 

flK2r«JT 

fcrriciV/arooi. 875 
POI.YGONKAE. 52 
I'olyinnic Kid. 107 
Ptfygtmmm. 52. 419. 421-427 
•ere. 106. 421. *47 
flefcwtet#. 421. 427 
MeM/nm. *47 
Ririe'M. *47 

i aaga.*"- 

Hygrttiyt*. 1*7. 421. 422- 

427. /. a/7. 147 

*««%»*■ **’ 



McMia/n/e. 4 

oCypktaiIm 



421. /. 4// 



Poland^ Puiaonoua plant* of. 

Potatitit. 495, 497 
gravto/emt, 114. 497 
irtekyifeemt. 114 
/’o/rotfdlew borette. *47 
corru/cam. H4J 
Family. 170 
dat a*, *47 
rreci/c. *47 
/ .mi//. *47 
fo wrido/im. *47 
r/f/aa«, *47 
I’oley Oil. 7* 

I’nLKMtixtACKAl, 89. 170. 698. 

*47 

Politnlhn Imberttt, 64. 786. 
I'ollantin, 767 

I'ollcn a* caute ol llay-fever. 

767 
l'olk, 184 

PoIrtllkU orgtultt, 477 
Fclyambu, 7*6 
Pviyftrtteo. *9. *17 
Ptlyttthemtt. 169 
roIrltimHi, 287 
exiiioiui, 20. 100. 2*7-284 
Poljgal a. 89. 121. 585-584. 

a/6«. *47 
<*■•*»«. 847 
atgtltla. *47 

o«ycto/6o. 847 



POUYPKTAI^K. 795 
rocvvootacaAi. 100. 717. 715- 

imttmtm. 714 
Itnmfimm. *25 
ligtkXtm. *25 
f/rc«»(ww. *25 
ffc.-wi/J/,. *25 
letmJemi. 825 
825 

"W". /• -*V- .«»». 716, 



mitlnium. 8. 

ih 



. 711. 715. 



Pnuwattt.t. 99. 274-275. 

Ml 

igmtrtmt. A W 

A/r/oa.r. /. /«/ 

5nsr%*“ 

Ksssr*" 

nedoae. •«* 

Poir,t*kum lyMm.. 825 

ate**- 

100. 861 

Ptiyfritbmm. 710 
A iif 

POMKAK. 501. 506 

Pomrcranatr. 678 



.67 

lUncke. 55* 
e Prairie. 55* 

1. 772. A Bf 
Pi^ida. 832 
« ren&M. 774 
went 774 



I'oor-atan'* Wr »tber«U,». 

128. 674 
Poplar. 797 
. ftoUMD. 105 

SSSWftSffl “* 

Alkaloid, of. 90. 147. 479- 
481 

9SMH.br 

itzA%\ 

“■"fe- tv* '■ 

te.*®*" 1 "* ... 

Oil. 479 
Omb, 112 



Prickly. 112. 487 
Mexican. 112, 482 



nBtfSr 

Ptfuhu bcltamiftro. 105. 797. 

As '• - 

I’orc Her, F. P.. 90S 
Porcupine Cn. 102. 755 757. 



iS'-r - " w 

Ponec. K. !»., 1*7 

Porto Rico, Economic plant* 



Pteltltet gromdiHora. 427 
e/erac/a. 427 
PorlulKKeK. 423. 144 
*«• mytton, 93. 332. /. J«, 

N*U. A III 
Pataaaic chlorate. 72 
cyanide. Pomonin* by. 6. 
77 

nitrate. *5 
Potato. 172. *67 
Air. 774 

Cotnm«.. 7l4. 71*. /. fit. 

jdr$* 

Wild. 701 

Potato rot Funyn*. f. tof, 

PtlrititlU datwriea. 88 
fruit »m. 8* 

/Vt/rwni ttntdetie. *47 
•CeiMl/. *47 
Pett/i. malmraiit *07 
Poucket. G.. *95. 90J 
Poverty Grom. I.ont awnrd, 
J 52-357. A W 
Shcrt-awnrd, A .Ml 
Powell, R. !>.. *79. 905 
Power. F. n.. 4. 54. 118. 217. 
452. 468. 470. SJ2, 546. 
565. 567. 575. 662. 684. 
90S. 906 

Power. P. W.. 560 
Proa*. I- ran. 902. 906 
Praia, <5ol.. 490 
Prairie Larkapwr. 460 461 

Vzssrjr 

Wake-robin, 285 
Prantl. K., 882 
Praachil. W. W.. 906 
Praiia treat. *12 
Prauinitt. C. 906 
Precipitate*. Red. 6 
White. 6 
Prett*. 573 

1‘rtttmlhei tilt. 417. 69 2. 
755 
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altissima. 816 
serpcutana. 692 
Ttf miss. A. N., 510. 906 
Premia*. [>. VV.. 637. 906 
Prescott. A. B.. 568. 906 
rtfKfon, E-. 435 
Prestonia loxi/era, 807 
I'ricf, T. M.. 291. 906 
Price. T. W.. 665. 896. 906 
Price. VV.. 906 
Prickle Fungus, /. sji 
Prickly A ah. SRI 
Lettuce, 137. 760-761. /. 
76/ 

European. 756 
Pear, 635. 636. /. 6«6 
Poppy. 113. 4RJ 
Mexican, 113. 4R3 
Prien, O. L-. 139. 776 
Prie.tly, J 

Prillifux. E.. 880. 906 
Primrose, 676. 677 
Family. 128, 675-679 
Parry 1 ., 128 

Primula, 89. 676. f. 6j6, 677, 
867 

Auricula. 844 

obcouiea, 128, 676. 677. 679. 

844 

Parryl. 128. 676. 677. f. 

678 , 844 
reticulata. 844 
tineusis, 676. 679. 844 
t ulgaris, 676 

PRIMULALKS. 157. 675- 
679 

raiMVLACCAg. 52. 89. 128, 
675-679. 844 
Prlmulln. 676 
Prlncr'a Peathrr. 421 
PRINCIPE*. 155. 639-370 
Pringlea antiscorbutic*. 486 
Prinlhogalum, 867 
Pritarl. <1. A.. 906 
Privet, 128. 684 
Prachui theaeformis, 855 
Proctor. 906 
Procupln. <*>., 906 
Prophetln, 749 
Proserpinaca palustris. 640 
Prosopls. 89 

iulifloro, 120. 527. 535. 832 
ruse i/alia. 833 
Prnatrntc Pigweed. 431, /. 
4.U 

Protea svuaroiilei. 84J 
Pm.TRAcrAB. 415. 844 
PROTEA I.fcs. 156. 415 
Protein. 10 

PROTOASCINKAE. 248-253 
PKOTOIt ASIDIOMV 

CETES. 220. 221-232 
Protococcua, 92 
Protccoain. 505 
Protocurin. 148. 687 
Frdomycts macrosporus. 247 
PaoTOHVCrfAcrAit. 247 
Protopin. 90. 113. 481. 485 
Protnveratridin, 381 
Protoveratrin. 381 
Prou»t, 372 
Prouty. 243 

Prnlnuroccraain. 503. 867 
Prudden. T. M.. 906 
Prunes. Ilydrceyanic acid in, 

PRUNEAE. 506 
Pmmi*. >. 66. 252. 506. 514- 
519. 867 
amara, 847 

amerieana, 116. 505. f. yA. 

514 

Amygdatus. 53. 505. 847 
Amygdatus v. atnara, 503 



A my [Jains v. r«Kivtair, 
517 

aniuititolia. 505 
Armful ft. 505. 514 
arium, 505. 514 
Bcssey i. 116. 505 
Capoll «. 847 
earoliniau*. 116. 847 
Ceram. >53. 505. 514 
ckieasa, 514 



imstiiisi*. 506 
javamica. 7*7 
Lmrnro-cer 



116. SIS. j17. 847 
. 505. 514. 847 



/. 504. 517. 847 
Makdeb. 524. 847 
maritime. 25J 
"o*a. 505 

Padus. 252. 504. 506. /. 



S*. 519 
luiculda. 503 



Ml 

pcudula. 503 
peuusyhamu*. 116, 533. /. 

y>4. 505, 516. f. 
Pcn.ca. 503. 514. 847 
bum, La. 116. 505 
serotma 64. 88. 117. 503. 
503. 506. /. «/«, SIS- 
516. SIS. 519. 847 
Inlob*, 514 
triMor*. 505. 514 



“*• 5M * 

Prnaaie add. 2. 3. S3. 72. 

at * *-■ «■ 

^ also Hydrocyanic 
PteJeta kderapkylla. 620 

tssasss- •" 

Paeudoaconitta, 109. 450 
Paendoconydrin, 651 
Ptrudocamarin, 524 
Pae.rft^rr-cy.min. 148. 715. 

Paeudojervin, 148. 381 

"SSs? nr *- 

fyamHa. f. 161 
P«f udomerphin. 411 
Parudo-narcinin. 386 
Pseudosmodiugnsm peruici*. 

Pseudoliuja D*mgl*sil. 327 
Plidium Uua/ot*. 639 
moutauum. 33. 839 
Pear alec. 535. 557-558 

H3HNP “* 

esculent*. 118 . 558 
glandules*. 629. 8 32 
hypo gee*. 558 
macrostaeky*. SJS. 832 

SSSS’ft" 

Silver-leaf. 558 
Slender. 118 
teuuitor*. 111. 535. 832 
Psyehotri * emetica. 849 
Ipecacuanha. 742. 849 
Ptaerorylou obH*uu> n. 837 
utile. 608 

P'fleo trifeliet*. 581. 849 
PTERIDOPHYTA, loo-ioi. 
155, 312. 325 

Pterigereu odsceudcus. 816 
Pteris. 315, 317 
OQuilin*. 100. 315. f. If/. 

317-318. 825 
caudate. 825 
serrulate, f. ttj 



Pterocarput Dalbergioides, 

523 

ciculeutus, 8 32 
Siarsuptum. 523, 832 
tinctorius. 523 

Ptervca ulon pyc n os! a chyum , 
816 

Pterospora andromedea, S3B 
Pterosp annum 4 it Hrsif oliu m , 
855 

Ptomaina. 10. 73. 144. 149, 
164. 867 
PtoaU. 77. 174 
Ptyaliam, 25 
Puccini*. 224-230. 776 
corouata, 99. f. «j. 225, 
228. 229. 861 
corouata I. >29 
coronal* II. 229 
corouata dacljlidil, 229 
coroui/era. 229 
disperse. 229 
emaculata, 223. /. .*.\t 
glumarttm, 226. 227-229 
graminis. 99. /. Wl. 223-227, 
^ 4 / 3 . 228. /. /#S, 231, 

rubigovera, 226, 227, /. 
/« 

Sorgk, 229. 23 0. f, *y, 
tylorrhieae. 138. 861 
Pucci miac*ak, 99. 222-230 
llinlogy. 222-224 
Pueeoon. Common, 460 
_ Yellow. 446. 468 
Pueraria Thunbergiaua, 526 
Puff -ball. 160, 220. f. ip, 
Giant, 99 

sSfifrt hi* 

Puleglum, 78 
Pulicaria dysinterica. 816 
Pulque. 386 

Pulsatilla, 446, 455. 460 
vulgaris, 4 

Pulae Family. 117-120. 501, 

Ptimic acid. 679 
Pnmnkin. 750 
Punic* grand urn, 631. 837 
Puxicaccak, 638 
Purgative. 804 
Purging Caaaia. 329. f. >w 
Purina. 143. 144. 416. 1 4? 
Purple limann Weed. 133, 
729. 732-733 

Larltamir, 44. 84. f. p>t, 
462-463. 467 
Western, 109 

Loco Weed. 563. *67-570. 

f. ftt 

Magnolia. *7* 

Ragwort. 756 
Thom Apple. 729-7.*.' 
Purplc-atemmed Angelica, 

126 

Poiaon Hemlock, f. 64* 
I’urahia tridenlata. 848 
Purahianin. 621 
1’u* Organiam. f >M. tjt 
P-iaaley, Garden. 423 
Putranjiva Roxburgh", 823 
Putreacin, 10 
"Pul rid wire throat," 21 
Puy. C. E. de. 880 
Premia. 167. 171 
Pygeum a/ricauum, S3. 84® 
latifolium, 54 
parriHorum. S4. 848 
Pyocyanin. 10 
PYRENOMYCHTES. 281 
PYREKOM YCF.T1N RAE. 
266-281 
Pyrethrin. 754 
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J’yriilin. 145. 146. 728 
Pyrola cblorantha, 84 2 
elliplita, 842 
minor, 842 
rolundi/olia, 842 
Pyrophosphorlc acid, 124 
Pyrogallic acid, 608 
Pyrontma eonflornt, Fertili- 
sation of, /. nj 
Pyrus, 53. 506. 512. 848 
.ivtmcnno. 504. 512 
angtistifoho. 512 
Ana, 503 

AHrH A 9 \ l5 B4S 504 ' 506 ‘ 

fciiivaiu, 512 

conmunij. 115. 504, 512 
coroiuirta, 504. 512 
Cydonia, 503. 504. 512 
loensit, 512, /, >n 
laponica, 503, 504' 
fonata, 848 

Malm, 116. 504. 505. /. 

51 J. 512 
I'MiualiUda, 503 
rivularit. 512 
.•awhun/olia, 512 
sxumit, 512 
sUchamit, 512 
Sorbm, 848 
Pr/iiMcr-.*. 204 
I’ythium Dr/laryomim, 204 
proh/arnm, 204 



U*'*ck 9™“- 103. 364 365. f. 



HlwC.pol OB. 280. /. Oo 
Krgot on, 276 
»«ln. K.. 906 
Making Grata, 90 
uiimaaa. 378 

SK 7 & 175 

QHfbrachia Halamae. 608 
qrentaU, 608 



ttES !"' 4,2 



. . rhinamin. 692 

neensliind Hemp, 624 
nclcl. 34 
ucrairin, 560 

Mffdlrin 506. 510, 584, 666 

M7 ° 5 ’ ' l02, f ' 19 ‘ n66, 
alba, 403. 824 
thrysoUpis. 105 
cocctnea, 403 
Her, 403 

Ivsitaniea, 403, 824 
MuhlrnbargU, 403 
PaltuMi, 403 
Psrudo-anbcr, 403 
Robur, 403 

riiftro. 105. 403. /. Sl* 
TotO. 824 ^ 

vircirtiatui. 40J 
Quillagic acid. See Quillak 
acid 

QniJjair acid. 7. 62. 505. 586 
Quilla/a. 89 
Bark. 72 

.baponaria, 63. 505. 848 
Quiltaja-sapntoxin, 62 
Quinamin. 742 
Quince. 504 
Seeds, 503 
Quincke, H., 295 
Quinic acid. 144 



Qumolin, 145, 146. 147 
Quinin. 77. 78. 87. 145, 147. 

741, 742 
Quinoa. 427 
Qwisqntl,, indica, 814 

R 



Kabak. Prank 88 
Habbu Septicemia. 177 
Rabinowitch. Lydia. 249 
Kabuteau. 904 
Rodion la. 490. 491 
A'moroeia. 113. 486. 490- 
491 818 

iVoil ■ rti k m -aqnatitnm. 486 
palmtrii *. hitpida. 490 
Radial. 486 

Radlkofer, I... S*. 803. 804. 
906 

Hafineique. C. S.. 449. 906 
Ragged Kokin. 439 
Ragfi. 198 

Ragweed. 137, 755. 764 767. 



f. 

•*. /. 7*4 



Pal 

Oreat. i#. 137. 765-7*6 
Pollen as cause of liar 
Pever. 137. 767 
766 747 

Ragwort. 79J 
Purple. 756 
Raillet. IS 

Kaleigh. Sir W.. 714 
Rambutck. W. T.. 907 
Ramie grass Cloth. 406 
Ramadcll. William. 771 
RANALP.S. IS*. 444 479 
Randal). Dr- 277 
Rand*. 89 
«•/«(.. 849 
dnmftormm. 849 
62 

i. W. B.. 907 
Raauxct'iacKAK. 53. 83. *9. 
108-1 II. 417. 441. 446 



Nannntnlm. 81. 1 10-1 II. 447. 
448 . 457 461. 867 
•barlivm. Ill, 458 459. f. 



oeril. 4. 77. 79. 110. 457. 

458. /. «. 460. 846 
olpnlrii. 4. lU6 
aiuatilu. 846 

aquaiilU t. tapilUtem. 446 
arx’tmii. 460. 846 
atialiem. 846 
anricomm. 846 
bnlbasm. 4. HI. 457. 459. 



faseicmlarii. 110 
Ficoria. 446. 846 
Flammnlo. 460. 846 
Ay6ri#«. 846 
lamoginonn. 8*6 
Uppaetm, 846 
Uptoirpala. 108 

of. 459 

polyanlhtmoi. 846 
rtpem. 4. 457 
sderatm. 4. 77. 78. 111. 

459-458. f. 4ft 
trpienlrianalu. 110. 457. 



Thora. 4. 846 
Rape. 486. 867 
Fnngus. 283 284 
Raphanm. 867 
raphanirtnm. 277. 818 
roiiiw. 486. 818 



Rafhia Fiber. 370 
Pedunculala, 370 
t-iniftro, 370 
Raspberry. 507-508 
Black. 505, SOS 
Black-cap, 508 
„ Wild, /. fay, 5 08 
Carden. 505 

Red, Wild. SOS. 507. /. 
9>7 

Ral Poison. 377 
Ratsbane. 575 
Ratti. 907 
Rattle-weed. 867 
Rattlebo*. 118. 543-546, f. 

Rattlesnake Fern. 692 
(•rats, 692 
Master, 692 
Plantain, 692 
Rati)e»nake-rout. 692. 755 
Rail cuke weed, 692. 755 
Katrcburg. 1. T. C., 4. 5. 
80J, 862, 874. 907 






sts'o/rta jfrpfnlina, 807 
807 



fiSmL’lfV, 23. 30, 263 

ana 747 

Raw ton. Oliver de. 907 
Read. Ale*. 907 
Red llinekerrv. 108. 467 4611 
lluckrye. 123. 61 7. /. 6rp 
Cedar. 101. 102. 330 331. I. 
SH. 222 

Clover, 279. 525. 552, f. 
(55 

Currant. 498 
Fla*. Carden. 580 
(•urn, 500. /. 50 1 
Haw. 500. f. >14 
Maple. 615 
Oak, 402, f. *■! 

(>%ier, 664 

Pcm*er. 87. 133. 714, /. 

v ^7*s.ny7ib 

Raspberr'y. Wild. 505. 507. /. 

R»"*% , 

Seaweed, f. tQ4 
Ton. 338 
Ergot on. 277 



Red berried Hider. 135 
Red-bud. 527 
Redmond. 771 

5 £: & s " 907 

Reese. J. I., 907 
Reindeer Lichens. 307 
Reinders. 621 
Kemak. 13. 18. 295 
Remijia prduncnlala, 742 



. Dr.. 612 
r. Dr., 575, 907 
Renon. L.. 263 
Reproduction of Bacteria, 
161 

Rordo. 8*6 
lutrola, 479, 846 
oaorala, *79 

Rr*mx»CEA£. 479. 486. 846 
Resin. 319, 330 
Botany Bay. 375 
Cbaia. 625 
Piney. 627 
Kctamin, 531 
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Reynolds, C. K., 775 
RIIAMNALES, 157, 620-621 
R HAM NEAR, 52 
Rhamnaceae, 53. 89. 620-621, 
846-847 

Pish poison* among, 2, 621 
Rhamuctin. 124, 620 
Rhamnin. 124, 620 
Rhamno-calhartin, 124 
Rnamnoic, 612 
RKamnus Alai emus, 847 
californiea, 847 
caroliniana, 847 
calharlica^\23. 124, 229. 

dahurtca, 620 

ProHjula, S3. 124, 229. 620, 

iu/ectorii i, 620 
lanceola/a, 124, 229 
Rurshiana. 621, 847 
tinetoria, 620 
H’ightii, 847 
Rhein, 418 
Khrncnnnic acid, 419 
Rheum timodi, 843 

S ridum, 843 
indie. 418, 843 
falmalum, 843 
RKiponhcum. 418, 843 
Rhexia. 640 
Rhinacanthus, 90 
(ommnms, 692, 804 
Rhinanlhln, 738 
Rhinanthus major, 852 
minor, 852 
RhiNalu, 637, 811 
Rhieobiuni teguminosarum, f, 
16/, /. l6j 

Rhteocarpon geographicum. f. 

Rhiioiils of Botrydinm gra mm- 
laium, f. w 
Rkisonmcor. 202 
Rhiaophora Mangle. 638. 847 
K»ii*OfMna*c«*«. 638, 847 
RhUopns. 198. /. 867 

nigricans, 195. 198 
Rhode Island. Poisonous 
planti of. 867 
Khodinol, 506 
Rhodium, Oil of. 699 
Khododendrol. 666 
Rhododendron, 52. 64. 222, 
' 666, 667, 669. 867 

< I'boreicens . 821 
arhoreunt. ft2l 
Aaaleil, 667 
barbalum, 65 
California. 127, 667 
ealtfomicum, 127 667. 821 
riunpiiMu/iifum. 821 
oitauMrnse, 83. 127. 667, 
668. 821 
cancasicum, 821 
chryj, mi hum, 85, 666, 821 
tinne/’orinum, 821 

daurieum, 821 
Urrugmeum, 821 
Inlgens, 65 
grande. 65 
Ixirtulum, 821 
iudicum, 821 

iaponirun,. 666 
Urge, 127 
I edi folium, 821 
maximum, 127, f. 666. 667. 

668 669, 821 
nndinorum, 821 
occidentals. 127. f. 668- 
669. 821 

Powicum, 64. 668, 821 
punctalum, 821 
tineuse, 821 



•ubtanceedatum, 821 
Rhodomelaceae. 859 
Rhodomenia palmate. 859 
R Honor hvceae. 154. 194 
RHODOSPOREAE. 235 
RHOEAOALES. 157. 479-497 
Rbceadin. 481 

Rhadctyfos herricides. 848 
Kbuharn. 418. 419 
Rhus. 79. 409. 608614. 80S- 
806. 865. 867 
emustica. 816 
chin 



Kivulariaceae. 186-187 
Robbins. E. * 

Robbins. E. 1... 899. 907 



C 

Cotinut, 608. 80S 
diver nl.>ba^\2S. 609. /. 



. 613 614. 80S 

iri. 806 



)•<•**«*. 806 
III I oral,,. 806 



Kit 

MieknaxU, 806 



•aduans. 806 
Rydberg,. 123. 806 

stmioJa/a, 608 
striata, 806 

60 

sjIvtMtris. *06 
Toxicodendron. 4. /. //. 77. 
78. 122. 394. 6*18-609, /. 

tenenata. 610, 806 
t emit, /era. V. 806 

Ii2. 609. /. 6,0. 



_ Walliehu. 806 

mmima. 832 

RAes nrm, 33. SM. 851 
eereum, 851 
grade 500 
groisular.a, 500 
macrebotrys. 851 
nigrum. 498. 851 
proslrolum. 851 
vulgar e. 498 
ibbert, il. It W- 
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"'■"m. n. a 

Rite. W. S-. 907 
Rice Paper, 647 
Rice. W1M. 276. 338 
Rice-cut Grata. 339 
Rich. r. A.. 101. 334. 325. 
907 

R Ichor dm o/riceno, 371 
Richardson. 907 
Richet. C.. 907 
Rkm. 6-7. II. 55, 72. 121, 
. -*W. 626. 687. 867 
Rtemodendrom efncanui, 587 
Ricinoleic acid glycerid. 594 
Ricinolrin. 594 
Rkimn. 55. $90. 594-595. 862. 
S64 R67 

communis. SJ. f. d, 75. 121, 
594-595, 823 
"Rickets." 325 
Ricket**. II- T„ 306 
Kkned -Madianna. J. II.. 907 
Ridinger. 467 

A.. 862. 87 2. 847. 

Ringworm. 12. 14. 301-302 
of Body. 301 
Hog. 12 
Hor*e. 14 
Also we Tirana 
Scalp. Ml 
Ritchie. 305 
Rnina kumiiu. 842 
Kirolta. S.. 263 
R it ulario, 93 



! K. 899, 
G. H„ 260 



Robin, Ch.. 298, 302. 595. 907 
Rcbinia, 534. 535. 558 561, 
867 

hispida. 559 
ueo-mexicano. 118, 559 
A icon, 531 

Rseudacacia. f. ej. 64. A 
66 . 118-119. ib. f. w. 
559-560, 595. 832 
tscoxa. 559, 560-561, 8J2 
Rahirin. 119. 560 
Robinson. 18. 488. 863, 

Kobiqnet, '505 
Roccella Unctoria, 307 
ROCCB-LACBAE. 307 
Rochra coc tinea. 501 
Koclirbrunr. A. T. dc. 907 
Hochutscn, P„ 755. 907 
Knck Kim. 408 
Rose. 627 

Rocket Larkspur. 460 
Rocky Mountain lice Plant, 
496. A M 

Rath Honey. uikle. 135 
Columbine, 446 
Rodigras. Km.. 908 
R"din. II.. 908 
Roemeria violate*,, 841 
Roily. 908 

Roman Chamomile. 754 
Root. Indian Cucumber, 104 
Pcllitury, 754 
Red. 104 

Root-tube re !c Organism, f. 

,6/ 

Roots. Poisonous, 867 
Rorel*. A. von. 908 
Roripa hispida, 490 
Rosa 504. 506. 510-512 

tfeflo" 5 

eassina, 504, 510. 629, 848 
cent, folia, 510 
cinnamon, ea, 504 
damascena, 503 
gailita, 504. 510, R4R 
pratincole. 510, 1. sir 
». 115, 504 



rnbigmosa. 
rugoso 504 
Sari, 5 II 
• r tiger a . S04 



ea«. 53, 63. 89, 90. 1 15- 
117. 144. 498, 501, 503. 

519. 847-848. 867 
ROSALES, 157. 498-574 
Rose. 629 
Apple. 639 
Arkansas. 115. A f" 

Attar of, 699 
llnv. 667 

Mountain, 127, 667-668 
Cinnamon, 504 
lb*. 504 
Family. 503-519 
OB, 503. 506 
link. 689 
Prairie. 504. 510 
Rock, 627 
Say's. 511 
Smooth. 510 
Sweetbriar. 504 
Wood's. 511, 512 
Roaebay, 667 
Mountain. 127. 657-668 
Rosendal. 450 
Rosemary. 709 
Bog. (27 
Oil of. 86 . 
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Wild. 127. 673 
Rosenthal. 1). /*.. 90S 
Rosmarinus adieiaalis, 709 
Rnscol. 506 
Rnsai, P.. 908 
Rnutafinski. 158 
Rostrui). E.. 290 
Rot. t'nhhagr, 163 
Rotenbiller, von, 908 
Rothr, 1... 908 
Rotschky, 728 
Rottlcrin, 589 
Ronb. .1. P„ 908 
Rough I'harelia, 131 
Round Cardamon. 391 
Round-leaved Dogwood, 664 
Green Brier. 104 
Roup, 177 
fioupfla I'ohlii. 844 
venaineana, 844 
Koureti jifahni, 817 
Roux. U. 302. 897. 908 
Row. 199 

Royal Pern. /. jop. 313. 322 
Palm, 370 

Roysionea borinyuena. 370 
Horn let tongylophara, 235 
Rubber, Para, 588 
Plants. 587. 691. 696 
. Tree. /. ♦*) 

Rubin Unelanm, 747 
RuaucaAK, 53. 89. 90, 135, 
144, 741-744, 848-849 
RU MALES. 158. >40-748 
Ruhtie rvin, .181 
Rubuj, 51)7-508 
rhamaemarns. 848 
eunei/oline, SOS. 848 
idaena, 505 

Morns v. aeuUelitsimmt. 

m. 508 

odoralui, 504 
parti/lorut, 505 
phoenicolasius, 505 
Prickle* and spine* of. 51)7- 
508 

villoiui, 508. t. yd, 648 
Radbeehia. 757. 779 
Mina, 779 

loeinialo, 139. 756, 779 
oecidtnlalis, 779 
Rude I. C.. 908 
Rue. 78, 524 
Common. 581 
Family, 120. 581-583 
Meadow. Ill 
Kurd!. Dr. Carl. 565 
Ruellia eiliaaa, 688. 698 
palula, 804 
strtpens. 804 
iuberoia, 804 

Rumrr, 419, 420-421. 867 
abyttinicui. 843 
Mat ota. 150. 846 
A t el o, el la. 106. 420. /. *-•>, 
846 

allusimut. 419. 420-421 
criifiUA. 106. 419. f. 4*<. 

421. 846 
Etkl/Hiitinu*. 846 
hymenosafalut, 418, 846 
obtmifolius, 846 
nrbicttlalui. 421 
Pasientia, 419 
seulalus. 419 
Rumicin, 421 
R unge. 145 

Rushy. H. H.. 96. 101. 105. 
114. 121, 389. 448. 456, 
471. 484. 491. 560. 584. 
617, 633. 746. 793. 803. 
804, 908 

Ruschbaupt, F. R„ 908 



R turns oenieatns. 835 
Rush. 374 
Common, 367. t. ffj 
Scouring. 333 
Rnstelia juncea. 734 
Ruasrll. ^Dr.^S 

Russia. Pmwcwi* plane* of. 
867 

RiBtian Licorice. 527 



Thistle. 68. 150. 424. 430. 

i - *». 433 
Turpentine. 330 
Rutiulo. 90. 243 
Pa, lea. 860 
emelita. 237. 243. 860 
loetent. S3. 860 
Iragiiij. 860 
mhrn. 860 
Kuita. 20. 160. 220 
Black-Mem, 227 
Clover. 20. 99. 230-231. f. 
*31 

Corn. /. tp> 

c "”SS£.ii» •* '■ 

Golderrod. 222. 77$ 
tin*. /. **3, 224-227. /. 

Mailed 229-230 
Oat. 99 
Red. 222 

Reproduction. 233 
Strawberry. 281 
Troiintr. 21 



Tickle Grata, I. «| 
Wheat. 99. 227. f. »A 
.. Covered. 227. /. m. 



m, 228 



Whitr'T^AV 
Kara greedeut, 76. 120. Ml. 
849 

montane. 849 
Rutabaga 486 

Ktv»c«Aa. 53. 89. 120. 148. 

575. 577. 581-583, 849 
Minin. 495 
Rvr. 338 
Grata. 361 364 
Common. 361 
Italian, 361 
SmtH. /. fit 
Wild. i7. 90. 149. 546 
Black M“>t no. 290 
Ergot on. 276 
Rhynekespora. 369 
Rynning. 662 
Ryon. A. M.. 908 
Nyparoi* tarsia. 53 



SobaJOIa t-Cfnalii. 377 
Sabadi’lin. 381 
SaWlin. 379. 381 
Sahadinin. 379. 381 
>AtALACE AE. 849 
SabarujrlT. N.. 872. 908 
Sobolia angnlaril. 689 
Sabina. 78 
Sabine a torida. 833 
Sabli. 241 

Sabourard. 13. 16. 301. 908 
Saboume. 300 
Saccardo. P. A.. 288 
Soteheromyeet. IOC. 249 
apienlains. 250 
terevisiae. 250. /. >i< 
r Hips oldens. 250. f. yr 
glutinni. 250 
kefjr. 250 

myeaden ha. /. tap. 250 
S \CCH A RO M YCETES. 249- 
253 



Sacred Bean, 444 
Lay. 444 
Safflower, 756 

Safford. W. E-. 325-326, 908 
Saffron, I. rf/. 389. 734, 756 
Cape. 734 
Meadow. 148 
South American, 389 
Sugar elm iheesant. 629 
Sage. 710 

Lance- leaved. 710 
Sooth American. 710 
White. 424 

Sage brush. 790, 792, f. jpr 
Saghalen Knolwee.l, 421 
SagiUaria Engelmanniano. 

335, 1. fit 
la, it die, lOi 
Sago. 370 
Poison, 378 
Wild, 378 
Sagot. Jt. I\. 908 
St. Hilaire, 908 
St. Ignatius'* Bark. 688 
Bean. 74. 145 

St. John'* bread. /. yd, 527 
St. JohnVwort. 124. .186. 

629-631 




Sai iCACgAg, 105. 396-397. M9 
SAI.ICAI.F.S. 156. 396-399 
Saliein. 397. 505 
Salicornia, 150 
Salicylic acid. 505 
Sahkuunda. 967 
Satir. 629 
amygdala, dt*. I. m 
Salmon, p. K.. 277 
Salmon Berry. 505 
Salpingiti*. 171 
Salalfv. 756 
Salad*. 426, 430 
Kdi v. lenmifdia. 424, 430. 

I. fll, 814 
lamarttc/olia, 814 
H'rbbii, 424. 814 
Salt Bu*l. 107, 425 
Australian. 424 
C.raas, 90 

Groundsel. 1.18 
Salta. Caustic. 72 
Corrosive. 72 
Saltwort. 430 
Shrubby, 424 
Sa/ria. 756 

amarisiima. 828 
eoceineo. 710 
laneroiala, 710 
oAcinalis. 710, 828 
pralensis. 828 
sPlrndens, 710 
Sdt<adora feriiea. 849 
Salvauobac&ar, 849 
Sahimia. 315 
Sal viol. 710. 756 
Samadera indica. 853 
Sambucin. 747 
Sambucu*. 745-747. 867 
conadrnsis. 133, 744, 745- 
747, 812 

Ebmlus. 746. 747, 812 
weri casta, 812 
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nigra, Si, 746, 7 47, 813 
raccmosa, 135, 744, 747, 813 
Sambuntgrin, 747 
Samolua, 2 
Samyoacbab, 53. 859 
Sand Cherry, 116, 505 
Flower. 109. 454 
Sand bur. 67. f. at. f. <*>. f. 
349. 352. 72i 
Smut on. f. Jit 
Sand-box Tree, f, $5 8 
Sandalwood, 415 
Sandarac Tree. 328 
Cum. 328 
Wood. 328 

Sand Flower, 109. 454 
Sandedcnm indicnm, 837 
Sandwort. European, 4J6 
San f el Ice. F.. 249. J04 
Sanguiaaria, 480. 483 485. 

867 

canadeniii. 113, 479. /. 
*ti, 484-485. 841 
Sanguinarin. 113. 480. 484, 

Sanguinarina. 113 
Sanguiiorba eanadeniii, 116 
Sanicuh i ntarilandico, 692. 857 
Sanievieda ihyrsMora, 827 
Samtai.aCKaK. 413, 850 
SANTAI,AI.ES. 156. 415- 
416 

Sanlalum album, 415 
Santonica, 754 

Santonin. 140, 149. 754. 791. 
867 

Poisoning hv. 77. 81 
Sm> Green, 620 
S*etHi.AcaA«. 52. 63. 64. 89. 

123. 604, 606 607. 850 
8APINDA1.F.S. 157. 604 621 
Seffndut, 52. 89. 123 
abyninicui, 850 
i trboreiceni, 850 
65 

marginal*!. 123. 606. 850 
Mukorosti, 850 
Soponaria, 63. 606. 850 
aapntoxin. 62 
trifoliatu.. 63. 850 
Safium Indicnm, 823 
mriene, 823 
ttbtlerum, 587 
Sapodilla. 681 

Family, 128. 679 681 
Plum. 679 
Tree, 681 

Snpogrnin. 108, 586 
Saponnria, 89. 4J6, 441-442 
0/Hdnalu. 62. 63. 77. 108. 
fa 4J| . ***’ <• 44*. 

rubra, 63 

b’aecaria, 442. /. 411. 812 
Saponin, *. 62-63, 72. 89, 104. 
107. 108, HO. HI. 113. 
117, 120. 130. 133. 135. 
149. 315, 371. 375. 434, 
435. 436. 437, 439. 441. 
442. 447. 470. 500, 503. 
505. 535. 567. 586, 606. 
617. 621, 624. 637. 683. 
698, 750. 774. 804. 867 
1 tistributinn in plant*. 89 
Group. 62. H9 
Sapnnin-cholosterin. 62 
Saponin-aenegin. 62 
Sapotacbab, 52. S3. 63. 89. 

128. 375. 679-681. 8S1 
Sapotin. 681 

Sapotnxin. 7. 437. 441, *05. 
586 



SaprcUtnio. 209, 859 
•noncua. 209 
Thnreli, f. tot 

SAPaoLiGMACEAi. 204. 208- 
209 

Sapucaya Nut. 638 
Sarcobotui. 426. 429-430 
M*MW, f. 4*9. 430. 

xrrmicnlalm. 68. 107 
Sarcolabni cannot*!. 809 
narcotic*!, 809 
Sareopetalum II arveyjnnm. 
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SarcoHfi, 294 
Wl.»J 
»< abet. 293 

Sorcoitemmo aunrole. 

810 

adSSTki^. .90 
Sargasto Weed, 194 
,SV|«u.B baccifernm. 194 
Sargent. C. S.. 863 
Sarrocemo, 497 
Ui-a. 851 
loctmiala, /. »1 

*"• 

t artolam . f. tut. 851 
SAaaACivtACtAr. 114. 497. 



S A R R aVeN! A f.F S. 157, 
Sarracenin. 114. 497 

Sana/ rot. 112. 478-479 
112 



Oil of. 86 



479 



Salnreia Horten ih. j 10 
Saunder*. C. F., 908 
SAcacBACgAi. 396. 851 
Saumrnj rerun* i. 851 

Jassrt5!r}i» n -" 
SariSns: «» 

American. 102 
Oil of. 149 
Saxory. 710 
Sayoure. C., 908 
SawriuM, poMonou*. 867 
Sayre, t K-. 468. 564. 565. 

567. 751. 803. 863. 909 
Saxi/rogo. 11 S 
Amirewsii, 852 
eaet*$mefa\ia. 852 
ennd/olio. 852 
Sibikerpii. 852 
SanriACACKAr. SJ. 89. 90. 

115. 498, 851-852 
Saxifrage Family. ?9 
Saxony^ Pouonom plant* of. 

S cabioia media. 65. 820 
Scabion*. 741 
S caevola. 825 
Scammonin, 699 
Scamraony, 699 
Scarlet Pe*er. 867 
Caura. 645 
4 ” 

Runner. 119. 520. 528 
Veteb. 526 
Scenede*mu». 190 
Schaffner. J. H.. 96. 101. 104. 
108. 112. 115. 118, 120. 
126. 139. 139. 439. 471. 



498. 503. 552, 570. 580, 
581, 584, 593. 620, 632, 
702, 710. 909 
Schauenatein, 688 
Scbeeic, 3 
Schei:. Dr.. 661 
Schenck. K.. 909. 912 
Scberer, 909 

Schimper. A. P. W.. 909. 912 
Schimpfky. R.. 96. 4S3, 642. 

718, 721, 727. 909 
Schinui Molle, 608 
Schitaea punlla, /. ya. 31 S 
Schitanth hi pinnatm, 715 
Scm izcacxac. 315 
SCHIZOMYCETKS. 97. 153, 
160, 161-184, 859 
Schitonella, 210 
ScuiziiruvcxAK, 97, 133, 184- 

Hioloey of. 184 
SCHIZOPHYTA. 97. 153, 
160-188. 859 

SchlagdenhauBen, Fr., 889, 
909 

Schlegel, 26 
Sthleirhera. 850 
trijuga. S3. 606 
Schleiinger, 36, 242 
Schlltxbergcr. S.. 909 
Schlot terbeckj^J . I).. 90. 113, 

Schmelr, >. D., 909 
Schmidt, fc. 909 
Schmiedehcrg. Otwald, 238. 
692, 909 

Schneck. Dr.. 601 
Schneidemuhl. George, 548. 
909 

Schneider. 505 
Schneider. A.. 909 
Schneider. Max, 909 
Schnieyana. M.. 909 
Nchoenlein. J. L, 17. 295 
Stlioenocaulon omdnale, 835 

essirp»ii% 

• r. C.. 9(0 



cboren, 241 

S hramek. 895, 910 
hreber. 721 
Schribaux. F,.. 910 
Scbroeter. 96. 325. 439. 448, 



Schuchardt. 572 
Schuetr, K. R.. 910 
Schulte, f. K„ F., 910 
Schummel. T. R.. 910 
Schuneminn II.. 910 
Schutte, 11. W.. 910 
Schute. Joaef. 9io 
Schwalbe. K.. 910 
Schwarz, A. 910 
Sciilo. 78. 377 
bit olio. 835 
feilalii, 835 
Scillain, 148. 377 
Sci’lin. 377 
Scillipicrin. 377 
Scillitin, 377 
Scillotoxin. 377 
Scindapsut otidnalii. 808 
Stir pus. 369 
locurtrit. 369 

SCIT.VM INEAE. 155, 390- 
392. 852 

Scleranlliui perrnuii. 436 
Sclerocarya Ca Hr a, 806 
Scleroderma vutgarc, 247. 860 
ScleroxHora graminicola, 20S, 
/• *07 

SderoHnia. 253 
ScleroHum clavus, 275 
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SeolecoirichHin grominu. 282, 
f. t8j 

Scopalamln. 60, 77. 78, 148. 
716. 732 

Scopalina alropoides, 4 
Scopola, 60, 716 
Scopolia carnicola, 854 



rand’ 4 



pkysaloidu, 854 
Scopolin, 716 
Stortontra, 757 
Scotch Broom. 118. 408, 551 
1 leather, 65, 665 
Scotium acuminatum . 860 
Scon. C. J., 556 
Scott, D. II.. 910 
Scott. J. L., 775. 910 
Scouring Ruth. 323 
"Scour*, 130 

Screening* containing cockle, 
108. 439. 440 
Screw Pine, 332 
Scribner. P. Unuon, 903 
Scrophnlaria atjualifa, 852 
marilandica. 134 
nodosa. 852 

Scinriitii.Ai(ACi>r. 89, 134, 
698, 733 738, 852 853 
Scrophularin. 134 
SCROPIIUI.ARINKAE, 52 
Scum. 93 

Scutellaria galericulala, 131, 

lateriflora, 828 
Sea lloll v. 648 
Kale. 486 
Moaaea, 91 
Weed. Red, /. m 
Sea I ■limit Cotton. 623 
Sea»lde Heliotrope. 705 
Seaianal variation affecting 
toxicltv of plants, 83 
Sebasliana Pa/meri, 82 3 
Pavoniana, 823 
Steals luxuriant, 275 
Secalin, 277, 278 
Secalln-toxin, 149 
Secallnotoxiti. 277 
Sicltimn tdult, 730 
Secor, F,ugene. 654 
Secolium erythrocephalum. f. 
J46 

Stcuridaca longeptdunculata. 

Seeurigera Coronilla, 833 
Steurincga, 52 
ramiflora. 823 
Sedative. 804 
Sedge, f. 7t. 369 
Family, 367-368, 369 
Seda in. 501-503 
acre, 114, SOI. 502. 503. 818 
purpureum. 501. 502. /. 30/ 
strnopetalum. /. gat 
Seed*, 144. 862 
Aconite. 83 
Adzuki Bean. 520 
Aleurites. 587 
Anagyris, 530 , 

Aniie, 648. 651 
Baptlxia. 530 
Bassia. 681 
Ream. 867 
Calabar Bean. 528 
Caraway, 648 
Cassia, 535 
Caslanospermum, 527 
Castor Oil. 149 
Cerbtra. 692 
Cherry. 50.1 
Coffee Astragalus, 527 
Coral Tree, 527 



Cockle. Corn. 439-441 
Cow. 108 
Colchscum. 867 
Coroio Palm. 370 
Corypba Palm. 370 
Cotton. 867 
CrabVeve. 527 
Croton. 149 
Cummin. 648 

< k ynoK,ot VS- 867 

Datura. 729 
Eulada. 525 
Briobatry. 867 
Pennel. 648 
Fenugreek. 527 
PI ax. 120. 581 
Galtga. 535 
Garcia, 867 
Ginkga. 395 
lluro. 97 
Hyoscymus. 726 
Jatrapka. 587 

*■ 554 

Larkspur. 867 
LiovMixoaAi. 867 
Unated. 581 

£g£ 

*sn«” 4 

Nnx vomica. 867 
710 










528. 531 



IU 

Ricinns 867 
SabadilL. 867 
Simapis. 867 
StMABVBACCAr. 867 
Stave were. 4*4 
Slrychnos. 681 
Tamarind. 529 
Trig out I la. $31 

SSsfiP » 
asjf» 4,1 

Sepra. J. C. 910 
Sehlen. von. 298 
SnACiMniLLACXA«. 853 
Selby. A. D.. 130. 286, 701, 

Seligman. C. C.. 910 
Selmi. F. 4. 910 
Semtcarpus ^Anacardium. 

htteraphylU. 806 
Sempervitmm montanum. 818 
Semple. R. H.. 910 
Stntbitro pinnalidde. 818 
Seneca Snakeroot. S8S-S86. 



'ft 



Seneeio. 755. 757. 758. 795- 
797 

140 
. 796 

BytW . 795 
Cineraria. 756 
erweatae. 756 
rltgaus. 756 
Porsteri. 755 
guadalensis. 140. 816 
Grayanus. 816 




Jacobata, 140, 795, 797, 
816 At 

htifolius. 795 
plan emit, 140 
loluccanus, 140 

assJi.. 

SENHCIONEAK. 757 
SBNECIONIDEAE. 7S8 

i 5,4 

Senn. Nicholaa. 183 
Senna. S36 
r.eavei, 528 

for. 534 



n. 528 

, 320-321 
itrionalln. 450 
emus. 167. 171, 867 
„ . i?2. i77 

Goo*. 182 
Hemorrhagic. 177 

SEW ),J 

nromt, f. its. 285-286 
gramtnum, 284-286 
niM, 284 

«&££» 

Serjoni*. 52. 89. 606 . 607 
acuminata, 850 

606, 850 

, 850 

inebrious. 850 
ieklhyoctoua. 850 
letkalis, 606. 850 
miMieana. 850 
nodosa. 606, 850 
piscatoria. 850 
PafvphyUa. 850 
trifoliatus, 606 
Srrprmaria. 688 
Serturner. P. W. A.. 143 
Service Berry. 504 
Sesame. 698 
Setamum iudicum. 69g 
Sraban. ,. p6t. 561 

*a3aA“- “ 

ssesTuW 

Sessile-flowered Wake-robin, 

Setaria. 339. 350 
germanica, 350 

*SK U\ m 

jconatnj, $26 

32SeT4.Ui 

Seymour. 910 
Sexton. 662 
Shaddock, 582 

-mane Mushroom, 23 S 
665 

Shallot. 375. 383 
Shall u. 345 
Sharp. G„ 911 
Shaw. Dr., 560 
Sheep-pox, 179 
Sheep Sorrel. 106. 150, f. 
Sheldon. J. L. 290 
Shell-bark Hickorv, 401 
Shellac. 406 
Shenstone. J. C-. 911 
Skepherdia argentea, /. djp, 
641 
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Shepherd's l'ur.e. /. 

493. 867 

Weather-glass, 12* 

Shield Pern. 319-320, /. jjo 
-VI air, 149, /. top. 315 
Extract of, 77 
Shinmoyar.a, J., 911 
Shola, 524 
Shorea, 627 

Shnrt-B'vned Poverty Crass, 

Showy I lady’s Slipper, 393- 
395, {. 

Mrnt/rlia, 633, 634. /. 
Milkweed. 1J0, 696697, /. 
(Q7 

Moccaaln Plowcr, 105 
Shreve, P.. 911 
Shrubby Cinque-foil. 88 
Pepper, 1J3 
St, John’a-wort. 629 
Saltwort. 424 
Sialngngnc, 804 
Siam Hcnsoin, 683 
SUkungia rubra, 849 
Sifydium monmpermum, 819 
Siryos augulalus. 135. 751, 
867 
Sida, 124 

iamaictmtU, 624. 837 
pnniculata. 124, 634. 837 
rtlwia. 6 23 
rhombi/olia, 624 
.S'limgint, 124 

124, 837 
Sidanigrotiky, 26 
Side-saddle Flower, 114 
Side roryhH borhonieum. 851 
thilemeum, 851 
lomrnlosu* i, 681 
to.n/frum. 851 
Sichenmann, 199 
Siegel, A.. 911 
Sieve Been, 574 
Sikimln. 474 

Kilage.^Pniioning from. 24-28, 

SHtnt, 89, 436. 437-439 

»»•. «•»- f- 4*, 

Armaria. 437 
( ucuhali*. 813 
CrMthii, 81 J 
Mtfalia, 437-438 
marratolen, 813 
nodidoro. 108, /. gjj. 437- 
438. f. 4.t« 

‘tfllata. 437 
tirginica, 813 
two**, 813 

Silesia. Poisonous plants of. 

Silk worm Disease, 163 
Silky Sophora, 117, 542, f. 

SUpfottm, 757 
Silver .Maple, 615 
Nitrate, Poisoning by. 6 
Plane, 419 

Silver-hell Tree. 682 
Silver-leaf Psoralea, 558 
Silvery Lupine, 550 
Psoralea. 118 
Silvbum, 758. 802 
Marian um, 802. 816 
Simaba Cad r on, 583 
voldivia. 583 
U'alttinii. 853 
.Vioioruta amara. 853 
.. Bark. 583 

Simarubackae, 89. 121. 575. 

577. 583-584. 853. 867 
Simblum, 245 
Simon, J. K.. 3. 911 



Simpson, W. T.. 911 
Simpson Honey Plant, 134 
Sinalbin. 489 
Sinapin-iulpbate, 489 
SinapU. 868 

Sinapism. 113. 114. 490. 494 
Sinigrin, 489, 491 
Sinkler. 911 

8,2 

SirHOKCCAMA. 101. 32S 
Sitel, 386 

Siiyriacbimm anguittfohum. 

*28 

Silanion tlymatJci. 103 
.Vik an. 651. 659. 86* 
cVHtaa/oiiam. 651. *57 
rrtttum, *57 
Utifaiium, *57 
Sktmmm )afonua. *49 
Skullcap. Marsh, 131 
Skunk Cabbage. 103, 371 
Slade. 11. B.. 96. 33*. 911 
Sleepy CatcMy. 107, 438. /. 
Of. 439 

C.rat.. 102. 35S. 357-358 
Slender Ceeardia, 134. 73* 
Nettle. 106 
Pigweed. 432 
Psoralea. 118 
„ Wfceat Graaa, 364 
Mime Mold. /. ijf. r». 167 

rfSiTCia fti," 

Sloanra delete. 622 
Slobbering. Cause of. 557 
"Slobber*.” “• 



Sluyter. Theoalor, 263 
Small Beggar-tick*. 139 



llorae weed. /. 777 
Udy'. Slipper. White, 105. 

vA’ir. 105 / JO, 

Prppennn. ill. /. ao4. 

! ISA fcr 

Stinging Nettle. 412-411. /. 

Small- lowered Crowfoot. 

uSi fa£. 763 
Smartweed. 7*. 106. 107. 421. 
422 

l>ise**e caused by. 12 
Family. Weed* of. f. 
Smut on. 9f. 219 
Water. 421-422 
SmiUr. *9 
Cultivated. 375 
berbccra. 64 
pirudo-ayfkiliuco. HJ5 
rofundiMia. 104 
Smith. Bernhard S.. 73-77. 
*03. *04. 911 

Smith. Clinton I).. 213. 214. 

344 

Smith. E. F-. 100. 287. 293. 
8*9. 911 

Smith. F.. 261. 911 
Smith, lohn. 441. S96. 694 
Smith. ). B. 911 
Smith. Theobald. 214 
Smith. W. G, 272. 911. 914 
Smithsonian Institution. 911 
Smoke Tree. 6*8 
Smoooth Lepiota, 240 
Sumac. 608. 613-614 
Tohacco. 133 
Zygadenr*. 378-379 
Smut. Bariev. 9*. 217 
Cheat. 218 
Corn. 98. 210-215 



Foxtail, 217. f. ttS 
Millet. 214. f. flS 
Oat. 215-217 
I.oo*e, 98 

Tall Meadow. /. j/6. .‘iS 
Pigeon Crass, 98 
Porcupine Gran*, f. 7/6 
Rye, 218 
Sandbar, I. *>& 

Smartweed, 98, 219 
Sorghum. 212 
Sprouting Gran*. /. .‘U 
Stinking. 219.220. /. 7/p 
Timothy. 218 
Wheat, 217 
Stinking. 98 
Smyrna Opium, 85 
Snakebites, Antidote* attain*!. 
417 

Snake Gras*. 692 
Poison. 7 
Venom, 2 
Snakeroot, 773 
Black. 692 

Button. 648. 692. 755. 773- 
774 

Seneea. 121. 585-586, f. fSf 
Virginia. 417 
Weilcrn. 773-774 
White. 771-772 
Snap Dragon, 733 
Sneeieweed. 139, /. 147 , 756. 
7*1-784. f, > 8 ... K 68 
Fine leavrd, /. 784 
Mountain. 140 
Karrow-lrwved, 783 784 
Sneerewood. 608 
Snowberry. 135. 744. 747-748 
Snowdrop^.186. 868 

Snow-on-the- Mountain, 64, 

.. _ >-'• »»• ' W 
SSfrSL 505 

llant. 104 
Tree. 123 

Soap-root, 380 
Soapwort. /. a, 6. 441, 6*8 
SobemheU. J. F.. 3. 55. 91! 
Socrates, 2 . 651 
Sohn. C. K.. 442. 91 1 
Soil a fleeting toxicity of 

Mr. ertff- 
Soja Bean. /. 5 jo 
SnuaxACtaX. 52. 60, 72. 89. 
131-133. 144. 698. 713- 
733. 853-855. 868 
So Ion lit.i grandidora, 854 
Solanein, 718 
Solanidin. 132. 148. 718 
Solanin, 60. 83. 132, 133. 144. 
148, IJ9. 718. 721. 722. 

724. 804 

Solan***. 89, 714, 717, 718- 

725. 868 

ocu/ratirsimuHi . 854 
onentere, 854 
faripente. 854 
carolinex/e^Q. 132, f. 7*3, 

fiirulliiolium. 723 
Dulcamara. 60. 138. 715. 

718-719. I. 710 
flora tnifolium, 724 
elliptic**!. 854 
eremophilunt. 724, 854 
rfuriale. 854 



er-nc tlMorum, 854 
Jamatii. 714 
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mammosum, 854 
Mttongena, 714. 718. 854 
nigrum. 4, 60. /. 6/. 74. 
151*132. /. m. 719-721. 
/. 710. 854 

rosiralum. 718, 722-725, f. 
7*3 

taponaceam, 854 
todotneum, 854 
Stramouifolium, 854 
Slurtianum, 854 
lorium. 854 

triHorum, 1. 32, f. ;jl. 722. 
854 

luberojum, 1 32. 714. 718, 
f. 7/S. 721. 855 
rilloium. 855 
Xanli. 855 
Soldaneuo, 89 
Soldier’* Herb. 396 
Salettoxietnou! Argfl. 810 
.S' olid ago. 757. 774 776 
idnadenut, 138. 774-775 
Rust on, 222 
Drummondil, 774 
•niitouritmii. 774 
udora, 755, 774 
rigida, 775-776 
teroliua, Hint on. 222 
t pit iota, 774 
Virgaurea. 816 
Solomon'* Seal, 377 
Sotntnerftld, T.. 911 
Sunehut, 757. 759-760 
arvtmit, 759-760 
oleraceut, 759 
Kiut on. 222 
Sophora, 535. 542-543. 
alopecuroldei. 833 
angutlUolU, 530 
fhivttcens, 90 
faponico, 833 
mollit, 833 

,eru «</.'/», ,ra. 90. 117. 534. 
542-543. 833 

uricm. 90. 117. 542. /. 

s£S“- - 

lomtnhud, 90. 833 
SOPIIORKAR, 530 
Sophorin. 530. 543 
Soporific. 804 
Sorbite. 506 
SoROAHIACKAR, 280 
Sorghum, 54, 102, 338. /. 
.*j». 345-348, 503. 747, 

Snnir, f. t* 
vnlgarr, 53, .146. 826 
Sorospvriinn, 210 
Sorrel. 579 580 
French. 419 
Jamaica, 623 
Mountain. 419 
Sheep. 106. 150. f. t*> 
Wood, 120 
Violet. 580 

SoHilan.^Powonnu* plant* of. 

Sour Chcrrv 505. 514 
Dock. 106. /. **> 

Orange. 582 

South American Saffron. 389 
Sane, 710 

Southern Buckthorn. 679 
Mistletoe, 415. /. 416 
Sow Thistle, 759-760 
Annual. 759 
Field, 759-760 
Soy Bean. 520, 548 
Spanish Chestnut. 403 

Needle. 67. /. “So, 780 781 



SVurmseed. 424 
Vetch, 57* 

Spargauiam. 332. f. fit 
Spartein. 147. 551 
Sport in* crnosuroidti, /. 6p. 
if*. 339 

Spariium juneenm. #26 
noparium. 147 
SPATIII FLORAE. 155. 370- 
372 

Spathiphrllum eaudieoui. 808 
Spatiicr. 633 
Spearmint. 709 
Speedwell. 228. 229. 7J3 
Purslane. 735-736 
SperguU ar rant. 436 
Sptrmacooe, 90 
capitolo. 849 
irmirrrcla. #49 
S PER M ATOPII YT A. 155. 
325-802 

Sphaeelenie acid. 27#. 279 
SpkactlU, 27 S 
Sphaeelinie arid. 2# 
Sphoetlothica, 210 
Sphaeelotosin. 277 
SphorrrIU Frogano*. 281 
SfnaibiaCCaC. 267. /. Al, 
Ml 

SPI1AKRIACRA1.RS. 280- 
281 

Spkarraihica Coiugnti. f. 
Jho. m 

Sf karroo, go. 186 
Spkedamnocorpus an go! mm, 
837 

Spice-bush, 477 
Spider Poison. 7 

•nsrsi ” J 

Spieler. A. J. T.. 911 

76. 129. 688. 

Prlnnculala. 836 
Spi«e I in. 688 
Spiked I -obeli*. 75J 
Pale. 136 
Spikenard. 647 
Spilanlket AemeUa. 816 
virrocro. 816 

Spinach. 150. 424. 427. 435 
Australian, 427 
New Zealand. 423 
Spina eta otrracro. 424 
Spinal cerd. Poison* aetint 
on. 74 

Symptoms of. 74 
Treatment. 74 

Spiny Amaranth. 432, f. 4*1 
Clot bur. /. /» 7 
Spirant, 189. 504 
Amucut, 848 
Mia, 848 
raneurm. 848 
Douglaih. 504 
Fdiprndnla. 848 
HumMJt.i. 848 
hyperici/oli a. 848 
japonic*. 503. 504. 848 
Unrig* t*. 84# 
palmtla. 848 
lalici folia. 504 
Thunbergii. 504 
tomrntosa. 84 8 
Ulmorio. 49 2 
Spiranlhrt. 392 
SriBtuaczAr. 165. 182 
SpirdUm. 150 
comma. 161 
ruhntm. 161 



Spirochaeia autcrina. 182 
Ohermrirri, 182 
pallida. 182 

Spirogyro. 92, 94, 95. 189. 190 
Spleenwort, 318-320 
Common. 318 
Spondiat dulcit, 608 
lute*. 608 
mangifera, 806 
purpurea, 608 
S nance. Fresh-water. 93 
C.ourd, 750 
Sfoma tirgata, 53 
Sporangium, 160 
S|>orc*. 160 
Sporodinio, 195 
Sporotrichosis. 868 
Sporotrichum, 13, 15, 297. 

Furfur, 100. 297. /. W 
gigautrum, 299 
miHHlitiimuin, f. *v8, 298- 



100, f. .wo. 300- 

Epidermis invaded by. f, 

S|N.e disease of currant, 281 
Orchard Grata, 282. f. /tfj 
Strawberry, 281 
Sported St. John's-wort, 630 
Spurge. /. W. 597-598 
Large. S$7. /. hoi 
Touch-me-not. 123. 620 
Spratt. G.. 911 
Spreading Dogbane, 129. 692 

sPXSfiJJiU in. 

Sorouch. C. II. E.. 912 
Sprouting Gras* Smut, f. lit 

‘ ’niaTk, 328 

Norway. 337, 328 
Tidrland. 327 
While. 328 
Spurge. 597-603. 868 
Caper. 121. /. 390. 602 
Common, 602 
Cypre... 121. 600, f. 6,1 
Family, 89. 586-604 
Flowering. 121. 122. 598. 

^ ellow, /. hoi 
Laurel. 125. 642. /. htf 
Myrtle. 121, 599 
Nettle. 1 22. 596. f. n6 
Spotted, f. ‘17. 597-598 
Urge. 597. f. 601 
Sptirrey, 436 
Squash, Bu*h. 750 
Crookneck. 750 
Hubbard. 751 
Winter. 750 
Squaw-weed, 138 
Ssiuill. 148. 375, 377 
Squirrel-tail Gras*, 66, 103. 

366-367. f. 1 6S 
Powdery Mildew nn, 272 
Injuries from, 360 
Squirting Cucumber, 749 
Staehvi artmsit, 131, 828 
Paluifis. 828 
Sirboldii, 710 
Stcchylarphrta indica, 858 
Stadlinger. 482 
Staff-tree. 614-615 
Family. 614 615 
Stagger -bmdi. 128. 674. f. 675. 

Stagger*. 100. 388 
Mad. 259 
Stomach. 261 
StBggcrwort. 140 
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Staghorn So-nac. 608 
Staal. A.. J 

Stalagmilu Man git. 8*7 
Stalbcrg. S.. 91* 

Stalker. M.. 9. 118. 187. 277, 
356. 544. 564, 91 * 
Stange, C. II.. 24-28 
Stapelio. 64. 695, 810 
Stapf. O., 91* 

SlapliiMBrui, 108. 464. 868 
Suiphylra Infolia, 604 
Stahivi.xacka*. 604 
Stapliylolitin. 168 
l.riwocidin. 168 
Stapkylococcur py >gtnri 
168 

Sur AdIk, 149, 648. 86J. 868 
Apple, 6>9. 681 
Cucumber. 751 
■id Bethlehem. 577 
Starch. Cassava. 587 
Tarca, 374 
Yam. 374 

Statlee brmilitHiii. 675 
peclitwla, 128. 842 
Statute* on Poisoning. Iowa 
code. 6 

Stavesaere. 446. 460. 463 
Seed. 464 
Stearic acid. 593 
Stearin. $94 
Stearna, Fred. 468 
Stebler^96. 325. 439. 449. 

Steltaria 436 
erajii folia. 813 
mrrf^i 107, 442-444. f. 444, 

Sitironema. 676 
laneaolaimm. 676 
StemleM l.oeo Weed. 34. 119. 

566. 567 570. /. 
StemonitU. 159. 160 
Stepkanla. 89 
cal tala, 8 38 
ducalae. 838 
Strrtuha ala la, 855 
Srncui.i*ciUR, S3. 621. 85$ 
Stt'toraulon ramuloium, f. 

Stcrigmata. 21 
Sltrlgaiaiocylii, 258 
Stevens, A. B., 912. 915 
Steven.. F. I.. 206 
Stewart. F. C. 126. 210, 663 
Sticlneril. 131. 706 707 
l.argr-fWrred. 707 
Stick-tight*. 716 
St mafia. 590 
Ha tat a. 823 
iflt-alica. 604. 824 
Stillmark 595 
Stimulant, 804 
Stinging Nettle, Small, f. 
4U, 412-413 
Nut. Bra.ilian, 596 
Sida, 124 

Stiukhorn. 99. 239. 245 
Stinking Clover. 114 
Smut of Wheat. I. /19. 

219-220 
Willie. 797 

Slip*. 339. 353. 578. 579 
ottaatta, 66, 354 
rapillato. 354. 926 

701 '• J,! - 

hytlritina, 53 
inebrious, 354, 3SS, 826 
lessinguino. 90 
.Verna ait. 354 
pal mat a, 826 
pinnalo. 82 6 



robutlc. 90. 102. 357-358. 
826 

lAitita. 354 

^rra. 78. ,82. 2.0. 354. 

tiGJR 436 

L ’~ * 526 

Stoma litii. 179. 272. 296. 642. 



Catarrhal. 23 

J 




2*. /- 26C. 

r. W. W.. 688. 912 
S-. 912 
. SSI 
Stone. G. K-. 613 
Stonecrop. 114. 221, SOI 
Many. 501. 502 
Slone-ort. 92. 194. 

Storax, 500 
Stornin. $00 

*VE&f i* 57M ” 

Stowe. W.. *1/ 

Strabo. 64 

Stramoniam. 72. 718 

.. .. 

Strangle*. 170 

Strasbury^r, F,. 82. 893. 901. 

Strattuard. R . 9,2 
Strawberr^ S04-505 . 629. 868 

1'ki‘ran. $05 

SES-.!!’ - 

505. 509 




Wild. IIS. 509 
Septicemia. 17, 
Streptococcus mtlanegtaei, 

.7. 

pyogenes. 87. 171 
Slreptocolywn. 171 
Strickland. C. W . 912 
Striga enpkroneidei. 852 
String Bran. 520 
Strobslonlke, tallorns. 698. 



Strong. A. B.. 912 
Stropkanthin. 692 
Slrapkantknt. 78. 868 
r.minii. 807 
A isbdus. 148. 692. 807 
Komba, 692 
Pierres, 807 
Strophaniin. 14# 

Stropkorut aeruginosa. 860 
Strumpell. Dr.. 572 
Strychnia. Statute* rrgard- 

1. 72. 73. 82. 129. 
144. 145. 146. 147. 62*. 
686. 688. 728. 729. 736. 



528 



Antidotes 
Discovery of. 3 
Nitrate. 688 
Planning by. 6. 77 
Sulphate. 688 
Toxicity of. 7 



Treatment for |>oi»oniRg 
by. 81 

Sfrtknoi, 52. 685. 868 
anguHi/oka. 836 
t” ochiato, 836 
Cortot not i, 148. 836 
cogent, 836 
tolubrina, 836 
Cretauriano, f. Mf, 686. 

gtsbUri. 836 
Icojo, 836 
Ignotn. 74. 144, 688 
snnocua. 836 

siz sa.ti 

&/*■ U7 ' 
paniculate. 836 
potatorum. 685. 836 
Pseudo- 



841 



’teudo-ouino, _. 
.fMiWnM, 836 
spiuoso, 836 
rWera . 1. 148, 687, 836 
yapurensis, 836 
btrypknodendron Barbati- 
mam. 833 
polytkyUmm. 833 
StmarHo. 629 
Stuhblcberry. 719 
Studor. 241 

Stukr. W. A.. 17-19. 20 24. 
„ . 28-29. 37. 3* 40, 303 

Sturdevant, I. B„ 912 
Slylopkomm, 868 
dipkxllum. HI. 480. 
Stylopfn. 113. 480 

•sjcsf'jd'”'" ,ss 

Stybacaciai. 679, 682 683 
Styracin, 683 
Styrax Bentoin. 682. 683 
Family. 682 
SnarJa fratuen, 424 
Subjre. 411 

^v 7 8: 7 £ 333 

Supr Beej^ 107. 424 427. 868 

'* « 

Suicide bv Poisoning, 2. 868 
Sullivanta Honeysuckle. 744 
Sulpho evanatr of allyl, 489 

5:!S;i sssm 7/ ‘ 

Sulphuric arid. Foiannlng by. 

Sumac. 122. 608 614. 868 
Ckinea*. 583. /. *$ 
European. MW 

IWMOU. 6;o 
Smooth. 608. 613-614 
Stag-bom. 608 
Summer Chr 

s, C ” 

Common, /. too 
Family. 8«. 114. 497 498 
Sunflower. 756 
Circa, . 756 
Maximilian'*, f. j6t 
Powdery Mildew of. 269 
Sopribin. 377 
Supple-jack. 620 
Surgeon General of U. S. 
Army. 892 

Surinam^Poisonous plants of. 

Suaotoxin, 150, 171 
Snsum anthrlminticum, 825 
Sutton. R. L., 912 
Swain, R. F_, 888, 912 



'u**uoni, QUO 

'yprei^ ll |07*" l,ien '' Un ‘ 756 
iS ew^7. ,14. 497 
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SwainsoM. 534 
coronillae folia, 5 33, 833 
Creyona, 533. 833 
Oliverii, 833 
pkocoidet, 833 
procumbent, 833 
Swamp Camas. 103 
Hellebore. 103 
Uurcl. 67 2 
Ceucotboe, f. 673, 673 
I.ousewort, 738 
Milkweed, 130 

Swrdish^uniper. 103. /. 331, 

Turnip, 486 
.Vnorfria Iripkylla, 833 
Sweet Alyssum, 486 
Balm. 397 
Basil, 709 
Bay. 474 

Birch, Oil of, 86 
Calomel. 371 
Cawava, 54. 587 
Cherry. 514 



oGcinole, 114. 487. 
Sophia. 818 
tosopky Uum, 818 



as 



over, 553 

While, 118. /. «i, 552 
Yellow 118. Sit 
Fern, 399 
Fla*. /. 39* 

Cal* /. v* 

Family. 397 
Hay. 105, 389 
Potato. 698 
. William, 437 

Sweet-scented llcdstraw. 744 
. Shrub, 476 
Sweetbnar, 115 
,S irerlin ekirato, 689 
A umilis, 837 



Sxoletinia 

Mokog, 



SwIt/.eiTaml. Poisonous planta 
of, 867 

Sword Bean. 521 
Sycamore, 500 
Sycosis paraiilaria, 301 
Sylvacal. 604 

Syme, W. A., 612. 613. 869. 

Symphoricarpos. 157. 745. 
747. 748 
mollis, 135. 813 
oreUenlalit, 744, 747 
orbicuhtus. 135. 744, 748 
ractmorus, 135. 744. 748. 

Symphytum officinale. 704 
Symplocarput fotlidus, 103, 

Symplocos JBL*. 629 
loneeolata, 614 
racemose. 681 

Symptoms of Poiionin*, 72 
Synaktonin, 450 
Synatissa ramulota. f. 307 

SYNANTHAK,' 15? 
Synaptase. 505 
Syncephalis cornu. 196 
intermedia, 196 
Synchytrium, 204 
denpiem. 204 
SYNPBTALAB. 157 
Synura. 188 
Syphilis. 182 
Syringa, 89. 115 
perrica, 683 
xulgaris. 63. 683 
Syringin. 684 
Syringopicrin. 128 
Sisymbrium, 486. 487-488 
Miliaria, 818 

oltissmum, 114. /. {$?. 488 



Taber 

807 

eUri/oha. 807 
coronaria. 807 
malaccen,is.9Q7 



Bo’boniea, 



Taber nun 1 be Ibega, 807 
Tacca pianoHkdo, 374 



374 

Taco»c*a«. 374 
Tackia eniamensu, 82 5 
Taesoma, 53. 633 
Taenia , errata. 568 
Tmemifu 



Tatties erecta. 756 
TaWa, 168 
Talauma. 90 

’ov*te e %yf' 474 ‘ 8,7 

Talinam polyandrum. 844 
Tal.su, struta. 850 
Tall Blackberry. 665 

SEEftAt « 

<■ 

SSS.'yp- '• *■ 

r.n.w t,„. stj 

Tamabicaccas. 62 7 



5/9. 



TBSAIUJ" 

Tamarxr' gallic a, 627 

Tamos communis |’0 
Tanacetin. 756 
Tanacetor. 790 
Tanatetnm 



. 757. 758. 789.790 



umbtlh/erum. 816 

756 ’ 7997901 79S - 

Tanaecium trucigtrum. 810 
Tanauaek. 364 
Tan*trine, 582 
Tamthin. 868 

Tangkinia xenenifera. 148 
Tangier Pea. 526 
Tannic acid. 144. 4C3. 503. 



T “ riB 4l8. 0 6M ,9 ‘ 4 ° 3, 

Tanret. Oi.. 277, 278 
Tansy. 789-790 
( ommon. 140 
Oil. 756, 789-790 
Tanweed. 421 

Tape- worm. Pretence in lo- 
coed sheep. 568 
Tapkrinae. 2$ 2. 253 
Tapioca. 75. S87 
Tapura. 2. 621 
guianensis. 819 
Tar-weed. 138. 755 
Taraktogenos Blamei. S3 
Taraxacerin. 755 
Taraxacin, 755 
Tararacum. 757 
odWmale. 755. 756. f. 759 
Tarragon. 756 
Tartaric acid. S29. 868 
Ttx>cr«r, 101 
Taxin, 101. 148. 323 



Torus. 52. 148. 328 
boccala, 4. 328. 817, 868 
hr nil olio. 101. 328, 817 
canadensis, 101, 328. 817 
Taylor. A. S.. 4. 363. 913 
Taylor. H. H.. 90S, 913 
Taylor. J. L-. 130 
Taylor. J. 6.. 701 
Taylor. M. E„ 357 
Taylor, Thomas, 913 
Tea. 628. 868 
Black, 628 
Chinese. 614 
Green. 628 

MBS?. if- "*■ 6fl6 

~ fW 

for. 436, 629 



Teak 




Indian. 708 



Tecoma, 12 
cerumens is. 810 
tasminoides. 739 
leueorylon, 810 
oklutota. 810 

radieans, 135, 739. 810. 862 

SW 

toropkora, 810 
Tectona gramdis, 708 
Teillewx. 573 
Telfair .a fedola, 751, 819 
Tempers! are jaffect in * toxicity 

TemptZoL 868 
rgena, 833 
purpurea, 833 
retusa. 833 
Tcnbosch, J., 913 
Tcnneasce, Poisonous planta 
of. 866 
Teoairte, 2.10 
Rust on. 230 
Tepbroaal. 558 
Tepkrosia. 1. 52. 535. 558 

S3Bfj&- 

nnerea. 833 
r oronilla e folio. 833 
demit ora. 833 
/rule seem, 8 33 
macropoda. 833 
nitens, 833 
periculoia. 833 
purpurea, 534 
foment osa. 833 
toriearia. 118. 533. 558. 833 
t irgimiana, 118. 558, 833 
V Ogtlii. 833 
Trpbrosin. 533. 558 
Teramus labial, s. 83.1 
Terminalia Bellerica. 814 
Catappa. 638. 640 
Chebula. 640 814 
fagifolia, 640 
tomentosa, 814 
Teamr»o*»n»cKAr. 52. 89. 

Teanier,” T. J.. 913 
Testicularia, 210 
Tetanin. 10, ISO 
Tetanoid spasm*, a symptom 
of deliriant poisoning. 

Tefanolysin, 174 
Tetanospasmin. 174 
Tetanotoxin. 150 
Tetanus. 150. 174. 868 
Bacillus. 174 
Toxin of. 77. 174 
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Teiracera, 52 
alni folia . 819 
Ana, 819 

Ttlradenio frulieosa. ft 28 
Tetragonia erpansa, 423. 824 
Telrafonax fofyrifera, 647 
Telrafleura. 89 
caerulea, 833 
Thonningii, 833 
Teucrium eanadense. 709 
Chamaedrys. 828 
Uansm, 828 

scordium. 828 

Texas Croton. 121, 59*. /. 

301. 593 
Lily, 690 
T harder, J.. 913 
Thalictrfn, 446 
TAtihY/rnin, 868 
aquilegifolium, 53 
dat um, 88. 846 
foetidum, 846 
macrocarfum. 446. 846 
polycarpum, III 
revolutum, 111 
Thallns, 275 
THALLOPHYTA, 91 
Thallopbytea. 188. 310 
Tliapya gore, mica, 857 
Villon, 857 

' Daniellii, 

Thaller. 1C, 167 
They asiamlea, 63. 629 
ami). 629 
sinensis. 628 
xineniu ha hea , 628 
sinensis viridit, 628 
Sattanqua, 63, 629 
TmUCM, 63, 628. 629 
Thebain, 146, 147, 481 
7 hecafhora, 310 
Them, 146. 629, 742 
Thtohroma Cacao. 621. 623 
riicohiomln. 144. 146, 621. 

628 

Thtofhra.tm amsricana. 839 



Thorn Agplf, 60. 74. 715. 729- 



Thcophyllin, 146, 628 
Thermofins^X 18. 534. 53S. 

Alleghany. 538-539 
CO rot in tana. 90 
mollis, 538-539 
monlana. 90, /. J39 

I’rairie 539 

rhombi folia. 117, 539. 833 
»!'„ 551 

iherape titles, Literature up- 



T lies petit! granditoea, 6 23 
Thcverealn. 692 
Thevetfa. 52 
Ahouai. 807. 849 

folia, 148. 692. 807, 



nerei^oli 



Thcvclin. 148. 692 
Thin, 0.. 913 
Thi«tle, 797-802. f. *v 
Bull. 141. 798. f. ftv. 
Canada. 141. 798. /. no 
Family. 757-802 

l,ady s, 802 

Milk. 802 
Prairie. 801 

Russian. 68. ISO. 424. 430, 
f. 4.U, 432 
Sow, 759-760 
Annual. 759 
Field. 759-760 
Woollv. f. }■*. 801 
Thlasfi. 487. 494-495 
or verse, f. 495 
Thompson, C. I. S-. 913 
Thomsonia n a fa! emit. 372 



Purple. 729-733 
White. 513 
Thom*. Rose. 67 
Thorny Clotbur. /. Tit 
Pigweed. 107 
Thor lea dependent. 809 
Three dowered Nightshade. 

/. jn, 7 22 

Three-leaved Poison Ivy. 609 
610 

Three-lobed Kidney Bean. 
520 

Three-seeded Mercury. 83. 

132, 603. 604 
Threafa. 726 
Thnub. 302-303. 868 
Thuja, 78 

occidentalis, 328. 756. 817 
Thuiin. 328 

Thujooe. 328. 710. 75*. 790 
Thnnberg. C. P.. 913 
Thnnhergia alala. 698 
Thurber. Dr.. 679 
Thurber, tleo.. 913 
Thyme Garden. 709 
Tkymelata Tanoarmea. 8SS 
T itiuanAaa. 5*. 12$. 640. 
642-643. 855 

Thymol, 89. 648. 709. 710 

n xsjsr,i? 

Jgssttf 

"Tl, J7S 

Tichseed. Small. 780 

Sr«ftrMr- “■ '■ 



Tiger tile. J7J 
Tfijlnto arid. J9J 
TiTia omeheama. 621 
ear da! a. 621 

TitiaCKAC. 53. 89. 621. 855 
rish-rmbonirg among. 2. 

Tififcara raceme m, 838 
TdUndna <uneo.de,. 372 
TOUtia. 98. J. tit. 319-220 

,04tt M.\ M ’ f ' ,n ' 
hordes. 319 
tecaKt. 319 
Tnliei. 220. 861 
TineriACtsr. 98. 210. 219. 

Tillie. 4 

Timothy. 338 

Ergot on. f. rp. 276 
Tmea. 295 
rWcinata, 301 
fircumscriple. 380 
disseminata. 300 
favosa. 294-296 
of Fowl. 14 
Horse. 1 4 
Sycosis. 300 
toniurans. 12. 14. 300 
Transmission of. 14 
Ting. Chung Yu. 237 
Tireli, 290 
Tirelli. V.. 913 
Tissue charge. Poisonous pro- 
d-sets of. 7J 
Titiioni. Guide. 913 
Toad-flax. 134. /. y»«. 7JS-736 
Toadstool. 31. 160. 220. /. 
tU. 503 
I.epiota. 243 
See Mushroom also 
Tobacco. 72. 75. 86. 133. /. 
714. 725-729. 868 
Adulterants of. 773 



Alkaloids of. 147. 728 
Common, 727-729 
Flowering. 133. 7IS 
Indian. 75. 136. 752 
Nicotine in. 86. 87. 728 
Smooth, 133 
Wild. 729 

Tococo gutanrnsu, 640 
Toddalea acuieat*. 88 
Toddy. Philippine. 370 
Totfana of Naples, 2 
TohrUm calyculata, 835 
Tokiahige, 249. 913 
Tolene Oil. 528 
Tolnifera, 90 
Tolyfosforella. 210 
Tolyposponum, 210 
Tomato. 132. /. ;if. 714 
Currant, 715 
Strawberry. 715 
Tree. 716 

Tonka Bean. 523. 552. 868 
Tooquin, 523 
Tonsilitis. 171, 177 
Toot Polaou, 868 
Torenta asialica, 7 33 
Torrey, John, 913 
Terreya nuci/era, 817 
Touch-me-not. Spalled. 123, 
620 

KsiSiHb"' 

Taulhutnln, 52. 55. 165, 804 
Alius. 55-56. 149 
lllack Locust, 56-58 
Castor Oil Seed. 55, 149 
Poisoning from. 55-58 
Toxicodeudr.il. 394, 612. 620 
Tomcodendran capenst. 588 
gUbosum. 824 

Toxh.v ri i , 0, ,> M9. ,J |64. 868 
Animal. 149 

KS.« 6 »,o-n 

Plane. 149 

Treatment for poisoning by, 

Toxlresin, 475 
Trachoma. 265 
Trachymenr australis, 857 
Traci-. S. M.. 87. 9l3 
Tradetcaniia, 89, 374 
crassi folia. 814 
eloifaia. 814 

ter m 

Tragaathin. 530 
Trogia. 590. 593-594 
tordi folia, 824 
involncrala, 824 
nefetarfolia, 122, 594 
wem. I. «( 594 
toluWis. ti* 

Trofofpgon porri/olius. 756 
Trading Arbutus. 127. 665 
Wolfsbane. 109 
Tram e let radiciferda. 234 
7 rapa natant. 840 
T lAMCW, 640 
Traveler's Palm, 391 
Tree Fern. 313 
Pepper. 60S 
Tomato. 716 

T rec-of- Heaven. 121. 583. S84, 

/• 5*4 

Tree-toot. 607 

Trees, Malignant effect of, 
868 

Trelease. \Vm. t 68. 91. 186, 
279. 635. 636. B06, 913 
Tremo at pern, 857 
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“Trembles,” 771. 77 2 
Trent cl la lute scent, I, iio 
TREMEU.INKAE. /- 
Tremellodon gelatiaosum. /. 
iJO 

Treub. M., 54. 82. 747, 913 
Trevesia. 808 
Trianthema, 89. 824 
Portulocoslrum. 824 
Tribulus, 89 
cisloides, 858 
inaximus, 120, 858 
terrestris. 120 
Trichadenia seylonica, 53 
Triealypsa Sanderiana, 849 
T richm deapiem. f, ifv 
raria /. i)ll 
TricMta, 8? 
cmelictt, 375 
iM-tfiJuii'i, 8J7 
tnlolia, 837 
Trifhalomtt album, MO 
saponaceum, 860 
sulphureum, 860 
Trirhonumes alatum, /. tip 
radial**, 313 

Triehophytk* Fungi, 295. 300 
Trichophyton. 12. 13. 1 4. 302. 
86 * 

airoctophoron. 301 
ettolkri. r. 13. 301 
enda-eetotkrix, 13 
eadotkrix 13 
equlnum, 15 
eretmorpkoron, 301 
Aimmu. 15 
mentagrophytet, 15 
minimum. 200 
oidiopkoea, 301 
pterygodet, 301 
lonturan-t, 301 
verrntOium mini, 15 
verrucasum ». equi, IS 
Trichophytosis. 14 16 
Kent edv I nr, 16 
Trichosonlkes. 8'> 
eelebira, 819 
cucumertna, 731 
globose, 819 
palmate, 135. 751 
pubera, 819 
trifoliate. 819 
ualliehiitua, 819 
Trichoeparum. 297 
gigtinteum, 299 
oroides, 299 
Tnenlalii, 89 
Tr> folium. 535, 553. SJ7 
agrorinm, 553 
alexandrinum, 525 
arvense, 553 
elegant, 833 
hybrid**, 525. 553, 833 
incarnatum, 68, 118, 556, f. 

tf6. 557 833 
nigrescent, 833 
pralenee. 118, 525, 553, f. 

procumbent, 553 
repent. 118, 525. 553, 557. 

f. 357. 833 _ . 
ierreitru v. huptdtsnmug, 

Triranella cretica, 833 
boenum-graecum, 527, 531 
Trigonellin, 531. 648 
Triguera anibroti.iea, 855 
Tnlita, 90. 524. 757. 772-773 
Hairy. 773 

odoratissima. 138. 772-773 
paniculate. 773 
Trillin. 104 
Trillium, 89. 377. 385 
crcctum, 104, 385. 835 



eranddlorum. 104. 385. 835 
Lirfefln»rrpl, 104 
»k*3c. 385 
recnrvotnm. 385 
testile, 385 

Trimble. W. K.. 751. 913 
Trimen. Henry. 872. 913 
Triodia irritant, 826 
Triotleum. 74$ 
majut, 813 

periolmtum. 135. 744. 745. 
813 

Tripkeogmium Ulmariae, f. 

lit 

Triple** ned C.ra**. 352 
7Vuri*wi. 226 
Tritiein. 103. 365 
TriiHam Spell a. 226 



Trolliut anal 1 1 ui, 846 
chtnemu, 447 
europoeus, III. 846 
laxut. Ill 
pnmilui, 447. 846 
Tropa-cocain, 57S 
Taor«ioLAC(AC. 120. 486. 575 
Tropaeolum. 868 

maim. 85$ 

Tropic acid. 716 
Trow. A. If.. 209 

TrurV H' r 87 77 346. S6S. 603. 



*** 



688, 913 
Truile. 253. /. 

False. 247 

T, BSKSd5r r 744 5 * 7n 



Honey. tickle. : 



•• ■ • • • 

Trypain. 373, 627 
Tachlr*^ A.. 94. 863. 901. 

Tin go canadensis, f. IS7. 327. 

keteropkrUa. 327 

Tiber' eesti turn. 25 J. /. /*( 

magma/* m. f. tfj 

Tnherclf bacilli'*. 170 



Tuberculin. 180 
Tuberculous, 2. 8. 180 
T oherose. 64. 586 
T uberous- rooted Coryihlh. 



762- 



Tebeuf. K. F. 2*8. 914 
TUIIIFI.OR AE. 1 58. 6984102 
Tubocinarin. 687 

MSBjgbi&n. 

Tuczelc. K.. 914 
Tufted Buttercup. 110 
Tulasne. L. R.. 275 
Tulip. 375. 377 
Crass. 868 
Tree. 474 
Tulip*. 375 

Gesneemna, 835 
sylteilris. 835 
Tumble-weed. 424. 431 
Tumbling MuWard. 114. f. 

Tuna. Si. •« 

Tun*. 587 

Tungsten. Sail* of. 7 
Tupa. 52 
Tupelo Guir. 664 
Turboin. 533 
Turkey Opium. 481 
TurVa-cap Lily. 104 
Turmeric. 391 
Paper. 392 



Turners diffusa, 62S 
Teas’ ebaceae, 627 
Turnip. 486 

safckW- 

Turnip-rooted Celery. I, 6 tf, 

Turpcntiue. 329. 330, 868 
Austrian. 329 
Chios, 608 
French. 330 
Russian. 330 
Turpcthin. 702 
Tussilago, 757 
Parlors, 755 
TurUchead, 733 
Tulin. 149. 607 
Tulin. Frank, 575 
Tulu District*. Calllc in. 607 

rM. 

Tylopk.rra oitkmatica, 69S, 

Ionic* lata. 810 
laevigata, 810 
Tvi,nsro»i»TACiUi, 245 
Tympanites. 38. 403. 483. 490, 
553, 557. 560. 570. 589, 



Typho loti/oik. 332. I. fH. 

TvriiAcaaa, 102. 855 
Typhoid Fever. Cause of. 8 
ryphnumln, 10 
Tyrmoxlcon. 150 

U 

l Ibr lacker. I>r., 747 
I'grnol, 683 
liter . II* 

ruropaeut. 90. 530. 551 
. Intilae. 90 
I’lexin. 530 
UlmaCCAC. 405, 856 
l lmut omrritana. /. pi/, 408 
tompahu, 408 
lulva. 408, /. 409 
moutana. 40K 
, racemose. 408 
I' Ira Intimma . 190 
UMBKI.I.Al.fcS. 645 664 
I 44. 125 127. 

417. fr46. 647-664, 856. 



Poisoning by. 49-51 
l itihellifrrnnc. 648 
I’M BKLLIFLOR AF.. 157 
t'mbrllwloria talifornica, 112, 
478, R28 

Umbra Tree. 434 

Chinese. 121 
Uroncy. C.. 881. 914 
Uncoria. 742 
Vncinuta spiralis. 269 
Unna. P. C... 296. 301 
Vngnadia speciota, 850 
Upas Tree. 85. 148. 406. /. 
**. 587. 868 

United Slate*. Flora nf. 865 
Medicinal plant* of. 866 

Pobonousldants of. 866-867 
Uraemia, 73 
Uraemic poisoning. B04 
Symptoms of, 77 
Vrceolo, 691 
V rechit ca, 692 
Urec kites tube redo. 807 
URED1NEAK. f. at. 861 
Urpnra. 377 
Scilla, 835 
Uric acid. 146 
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Vrocystis, 218 
agropyri, 219 
occulta, f. st8, 219 
Vroglena, 188 
Uromyces, 230-231 
afpcndiculatus, 2 30 

striatus, 230 

Trifalii, 99. 230-231. /. 
*V, «61 
Uraone, 665 
Unit a, 410. 411 



•4ij 

dioieo, 106. 413. /. 



. . f/J. *57 
gracilis, 106. 412. 857 
holoterxcca, 413, 8J7 
membranacca, 412 
pilulifera, 412. 867 
spatula, 412 

urens, f. 4 u. 412 413. 857 
U»ric*c«Af, 53. 106, 405. 409. 
415. 857 t 
Fi.h noiion* in. 2 
URTICALES. 156. 404-415 
Urticaria, 12, 78. 412. 419 
Urticarial polaoning. 804 
Urticating haira, Ruglo.a. /. 

Nettfr, f jt 
Sc.lga. /. 1 r 
(Iraaa, f. jt 

Uarii.ACiNAce*i, 98. 210-219. 
861 

V STI I, AGINEAE, 217. 364 
VstUago, 210, 868 
««*«<>/. «8. 215-217. f. it6. 

br amir or a . 210. 215. f. ttS 
( esalu, /. it8 
Crameri , f, ha 

eseulenta, 210 

Piseheri f. ha 

llordei. 98. /. nr. 217. 861 

aw "*■ a ” 

Minima. 210 

neglrcta. 98. 211, f. it*. 

nuda, 98. 217. 861 
pania-glauei 217 
panici-glanci miliacca, f, 

H4, it* 

perennant, 216, /. it* 
segcium, 217 
Sorghl. f. itt 
s trier fermis, f. itS 
Trilici. 98. 217, 861 
utrieulasa, 98. 219, 861 
tear. 98. 210-215. /. at. 
at 

Ulricularia vulgaris. 698 



Vacraria vulgaria, 108 
Vaccinium, 222. 629. 665 
arboreum, 665 
caespitosum, 665 
canadense, 665 
cerymborum, 665 
r. pallidum, 665 
macrocorpeu, 665 
mcmbranoceum, 665 
Myrtillui. 629 
Oxy coccus, 665. 666 
penniylvanicum. 665 
stamineum. 665 
vaeilloni. 665 
Vaginitis. 179 
Vahlcn, E.. 914 
Valentin, C. C.. 914 
Valeriana dicica, 857 
c^icinaiis, 857 
Vai.i;*ta>»acpae, 857 



Valluneria spiralis. 332 
Van de Warker. Ely. 790 
Van dcr Velde, 168 
Van Ilrewer. if.. 663 
Van Ea. L-. 914. 915 
Van Hauelt. 601 
Vandellia Crustacea, 852 
minmta, 85 2 



Vanguena si 
Vanilla. 392. 773 



849 



plant. 772. 
Pomaonm. 
Vanillin. 39: 



. 292 
planifolia. 392 
it, 772-773 
na. 392 

Vapory Poi toning hr. 77 
V ariol ana a mar a. 861 
Varnell. Prof.. 290 
Vaaey, <>©., J57. 914 
Vaeer, A.. *14 
Valeria. 627 
Vauckeria. 191 
Vaughan, V. C.. 150. 564. 

572. 888. 897, 914 
Vaulabclle, A. de. 914 
Variable. Beefweak. 234 
Batter. 681 
Calomel. 371 
Poitooa, 149 
VelUia par ado, a. 825 
Velvet leaf. 124, 627 
Vena. Fly trap. 498 

Veratridin. 381 

VeratrK 46. 77. 81. 82. 377. 

VeratrUm. 44. 46 
Veratrum. 46. 52. 148. 376. 
377. 379. 380-383. 835. 

album. 4. 7S. 14*. 381. 835 
alkaloid* of. 148. 381 



04. 381-383. 



835 



Nndo, f. it 7 

wJl-S' 



75. 85. 103. 
.1*/. 835 



l erbascum, 52. 734. *6* 
Blattoria. 734-735. 852 
erassi folium. 852 
dubimm. 852 
orientals, *52 
fhlomoides. 852 
Pultcruleutum . 852 
simpler. 852 
.n'eMafiam. 852 
thcp,*ides. 852 
Tkoptes. 134. 733. 734-735. 
/. 735. 852 
Verbena. 708. 868 
AuMetia. 708 
Pamily. 131. 707-708 
hastate. 708. 858 
oficinelis. 858 
stricta, 708 
urticeefelia. 708 
venose. 858 

Vxaax«ACKAF. 131. 707 70*. 
*57-858 

Verdier. 874. 8 82. 914 
Vermifuge. 804 
Vermont. Economic plant* of, 
864 

Vernonia. 757 
anlhelmintieam, 816 
nigriticna. 816 

noveboraetnsis. 222 
VERN’OMEAE. 757 



Veronica, 734 
Bcccabungo. 853 
oiKcinalis. 853 
peregrine, 735-736 
Virginica, 134, 733. 736, 

Veronal Poiaoning. 869 
Vertchaflelt, E-, 914 
VERTICILI-ATAE, 156. 395 
V erticiUium. 24 
^graphi, 199 
Vervain, Blue, 708 
White, 708 
Vesicant, 804 
Vesicaria gnaphalodes, 818 
Vtilia bevtides, 855 
Vetch, 45. 120. 525. 526 
American, 570 
Blaek-purplr, 526 
Common. 120, 570 572, f. 
SJt 

European. 87 
German. 572 
Hairy. 527. 570 
Milk. 562-567 
Red. 112 
Scarlet, 526 

MV” 

Vetchling, 572-573 
Marsh. 572 
Prairie. 572 
Viburnum I.anloua. 813 






Vst 



t. P. R.. 914 
570 572 



ommeona. 570 
atropurpureut. 526-J3? 

tsssW 

Paha, 522. 523. 572 

i» 

M Vj. S2S ■ 

villose. 525, 570 
Vkin. 120, 572 
Victoria reaia. 445 
Viena Cat,ang. 520. /. *>.< 
Itilamilla peruviana, 434 

Villare/ia Steo.fi. 839 
Villicra. A.. 914 
Villoain. 5 OR 
Vinca major, 691. 807 
minor. 691. 807 
Putilla, 807 
Vineetoricum, 695 
nierum. 810 
etfrinole, 696. 810 
Vinegar. Acetic acid in. 163 
Tarragon in, 756 
Viola. 631-632, 858 
Nando, 631 
canadensis, 631 
cucullata, 125 
Xatollii. 631 
odorota, 125, 6.11, 858 
pedoto. 631. RSR 
pedatifida. 631 
pubescent. 631. /. 6*j 
tepineola. 858 
striata. 631 

tricolor, 631, f. 6,«. 632- 
633 

VioLACTAr. 125, 417. 628. 631- 
613. 858 

Violacjuercitrin, 632 
Violet, Bird-foot. 631 
Blue. Common, 125 
Canada. 631 
Dog’s-tooth, 104 
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European. 83 
Fragrant. 631 
Pansy. 63.’ 

Sweet, US. 032 
While-flowered. 631 
Wood Suirel. 580 
Yellow. 631, A 6fJ 
Violin. 6J2, 633 
Viper's Bugloss, 131 
Virchow, R.. 231. 263 
Virginia Creeper. 124. ISO. 

620 

I'eppergrass, 72 
Snake root, 417 
Strawberry. Wild. US. 50V 
Virgin's Bower. 10V. 446. 

456. /. 4*7 

P' ileum album, 106, 836 
seedlings, 595 
rum in vinJtltora. 62V 
VlTACtAK, 124, 620. 858 
I'll ex litiorahs, 708 
iVegMHi/o, 7"8 
fl era porta. 8S8 
x tiiilii. 8S8 
I’ilii tlongala. 853 
3fin.iA.iw. 858 
Saponana, 8S8 
imeli/olia, 858 
Vitriol. Oil of. 143 
yoatuleua iubi*rranta, 521 
Vogel, 3 
VoIkmii. G.. 015 
VOLVOCACRAg, 98. 191-193 
yolvana bombjcina, 243-244 
vohacta, 860 
y cl vex, 93. 98. 191. 193 
globator, 193 
mirror, 193 

Vulllemln, I*., 298. 299 
Vuillet. Jran, 89S 



Crowfoot, 446 
Dock. Great, 420 
Drcpwort. 649 
Hemlock. 126. 64A 6SI 659 



Waahou. 123, 148. 614. 615. 
A 6/3 

Wager. II.. 306 
Wain* right. J. W., 915 
Wake robin. A 37/. 385 
Erect. 104 
Large-flowered, 385 
Prairie, 385 
Sessile- floweted, 383 
White-flowered, l.arge, 385 
Waldron. Dr. C. H.. 56. !60. 
56 1 

Waldron, I.. R„ 915 
Wall flower. 486 
Waleff. S.. 695. 915 
Wallace's Farmer. 915 
Wallroth. K. F. W.. 13 
Walnut. Black, A *». 401 
California. 401 
English. 401 
Japanese, 401 
Walicb. J. L, 295 
Walsh, L- II., 915 
H ahhia amorpMla. 569 
ll olsura, 52, 89 
biiculio, 837 
Wandering Jew, 374 
Warburton, C. W., 276, 346, 
915 

Warder. H.. 903. 915 
Warren. L- E-. 805 806. 915 
Washington, Flora of, 865 
Washington*. 370 
Palm. 370 

Water. Algae in. 91-95 
Avens, 505 
Cherry-laurel. 503 
Chestnut. 640 
Chinquapin. 444 
Cress. 486 



iffuc- flowered. 445 
Yellow. /. MS 
Moulds, f. JuS 
Parsnip. Cut-leaved. 76 
Creeping. t>jfj 
• Fewer. 422 423 . 

Wild. 422-423. /. M3 
Plantain. 102. 335. A .<35 
Family. 335 
Pollution of. 91 
Sntartweed, 421-422 
Water as source of disease. 
8-10 

Water-bloom. 93. 186. 868 
Waterleaf Family. 131, 703- 
704 

Watermelon. 750. A 74* 
Water-weed. 332. 445 
Watkins. II. C.. 909 
Watkins. W. II.. 91 J 
Watson. K- B.. 403 
Watson. 31 is* C. M-. 564 
Watson. Sereno. 342, 564. 915 
Wattles. Australian. S2J 
Way. 91$ 

Weathrrby. C. A.. 915 
Weatherglass. Poor-man'a. 

Shepherd's. 12* 

Paul C-. 915 
r. H. J.. 2*7. 512. 625 

s aafadsL -6. 

,;eemt. J. tl . 903 
.severs, 12 
Weir hard!. 4*2. 767 
Wellcome Laboratory. 4 
Wellman. F. C-. 915 
H’ehnliebia. 326 
Wrniefl. 277 
WeschVe. Carl. 915 
West India Artoe-not, 77. 
391 

Cedar, 575 
Gherkin. 750 
Locust Tree. 527 
Westbrook. V. t... 915 
Western. Aconite. 450. 452. 
453. /. <V 
Cl come. 114 
Cone-flower. 779 
Dogwood. 66* 
Honeysuckle. 744 
larkspur. Purple. 109 
Latrine. 118 

Xeedle Grass. /. M. 10*. 



W 



3 



feedle Grass. A 
355. f. .*55 
fettle. 106 



KettI . 

Snakeroot. 773-774 
Yellow Pine. 330 
West gate. J. M.. 915 
WettsteSn. R. ron. 915 
Wheat. 225 338 
Bum. /. /re. 219-220 
Cow. 134. 734 
Egyptian. 345 
Grass. 276. 364 
Slender. 364 
Western. 364. 365 
India. 419 

Ruse. 99. 227. /. t/t. 228 
Smut. 217 

Stinking. 98. 219. 220. f. 
/« 

Whelplev. If. M.. 915 
Whipple. G- C. 93. 189. 915 
White. E. A.. 915 
White. G. R.. 916 
White. J. C.. 96. 104. 112. 



134. 215. 217. 455. 456, 
464. 471. 485. 490. 5DJ, 
583. SS7. 600, 601. 603. 
• 609-612. 634. 679, 739, 
794. 803, 304, 916 
White. R. 15.. 417 
White. Amanita, 34 
Ash. 633 
Aster. Small. 776 
Itanrberry, 108 
Birch. 404 
Cedar, 327, 328 
Clover, III, 525. 553, 557, 

Sweet. 'US. /. .15/ 

Gentian. 690 
Hellebore. 73. 103. 381 
Indigo, Wild. 117, 541. /. 

. y* . 

Jasmine^ Large Flowered. 

105. 

Lupine, European, 547 

Mulberry, 406 

Mustard, 77. 486, 433. A 

„ 4*. 490 

Oak. 403 

Pepper. *7 

Pir.e. 329, A Jjf 

Rust. I, ytt 

Sage. 424 

Suakeroot. 771 

Thorn, 5>J 

Vervain. 701 

White-flow ried Wake-robin, 
Large, 385 

While- weed, 13* 756. 778- 

Widal. P.’. 263? 916 
Wigaml. Albert, 916 
lYtkttrotmia Ihamaedaphac, 

855 

Wilcox. K. M„ 100 
Wilcox. K. V., 5, 44, H«. 96. 
97. 109, 378. 379. 383, 
462. 466, 548, 568. 626. 
656, 762. 793, 795. 916 
Wilcox. R. \V„ 903, 916 
Wilcox. T. K.. 916 
Wild Apple, llalsam. 751 
Apple. Crab, JI2 
Barely. 66, 67. 103, 33*. 

368. /. jtM 
Carrot. 663 664 
Cherry, Black, 64. 117, S0J, 
SOS. /. 3/.<. 515-516 
Red. 116, A 9*4, 505, 
516-519. A fib 
Western, 515 
Cinnamon. 627 
Coflee. 745 
Cnmfrey. 131. 706 
Cucumber. 751 
Ginger. J 41;. 416 
Grape. Blue. 620 
Heliotrope. 131 
Hydrangea. 115, 500 
indigo, Larjre-brjctrd. 541 
Lytc^Wliitc. 117. 541, 

Ipecac. 599. /. 6m 
Leek. 104, 383 
Lettuce, 761. 762 
Licorice. 531 
Lupine. 546 
Monkshood. 109. 453 
Oat.. 102. 215, A 3.#. 359 
Olive. 641 
Onion. 104 
Pea. 525 
Pinfipplr, J7) 
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Hum, northern, 116 . /. 
S'* 

Potato. 701 
Ktce. .’76. JJ8 
Rosemary, 127. 67J 
Rye. 27. *0. 149. ,*76. 280. 
546 

Sago. J78 
Senna, f. .Iff 
Tea. 501 
Tobacco. 739 
Vetch. 87 

Water Parsnip, 41. 6S0. 

656. 641-663. I. f*i 
Yam. 374. 6M 
Wildrman, K. de. 916 
Wiley, H. W-. 916 
Williams, Dr.. 10 
William*, VI 7 
William.. A. J., 916 
Willinm., S. W„ 916 
William., T. A.. J4X. 3‘7. 916 
William., \V. I... .'59. 916 
William., W. T.. 916 
Willi., G. S. V.. 917 
Willoughby. W. C... 917 
Willow. /. ,vA. 6.-9 
Family, J96-J07 
Peach-leaved. /. 
Willow-herb, 629 
Great, 644 
Wila.tr, II . 917 
Wilion. Ilr.. 573 
Wilton. I>r., J73 
WIUon^H. Vi.. 35. 96. I JO. 

Wilson. limes. 47*. 917 
Wilion, 1. C* 917 
Wilion, P„ 917 
Wilt. Corn. 163 
Wind flower. IU9. /. .«<. 455- 
456 

Wine Palm. 370 
Wintberry. 505 
Winrgate. I. II., 917 
Winkler, 1„. 91 > 

Wjnnebagu l.ake, 93 
Window. Kenelm, 55. 96. 
109, 351. 37*. .1*1, 450, 
471, 4*3. 518. 575. 59J, 
638. 687. 6*9. 736-737, 
73*. 731. 736. 743. 917 
Wlrrergmm. 631. 665 
Oil of. 404 , 631. 645 
WinlrrVbark, 474 
Winton. A. I... 917 
Wjnton Disease. 795 
Wire Grass, 374 
l»« tuna. 64. 537. 334, *39 
rnineiutr. 337, 534, 639. *3J 
jrrdasa, 537 
W utrrin. 534 
W’itch llaiel, 500 
"Witclies^ II room” on Birch. 

on Cherry. 353 
Withania wmnifera. *55 
Wfcihan*. K. A.. *73. 917 
Witlsietn. G. C.. 917 
Woebler. SOS 
Weka*. 444 
Welfberry. 744 
WolTcitner. A,. 767 
Wolflenstein. R.. 904. 917 
Wolfner. Hr. 199 
Wolfgang, 4*3 
WolfVHanc, Trailing. 109 
Wood. 376, 503 
Wood, Alplionso. 917 
Wood. II. C.. 917 
Wood. Anemone. 77. 109 
Nettle, 77. 106. 413. 414 
Sorrel. 130. 580 
Family. 120 



Strawberry. European. 509 
Wood*. Dr. A. F.. 348 
Woods tile. Wm. 917 
Woody. Auer. 13*. 776 
Woolly l-uco Weed. 39. 562. 

567. 568 

Thistle. /. 79t. SOI 
Woolly pod Vetck. 536 
Worden Grape. 630 
Wyoming Ijrkspor. I-J9 
Wor anted. 107. 438. /. iM 
OU of. 107. 438 
I -event. Oil of. 791 
Spanish. 434 

Wormwood. 74. 734. 755. 7*6. 

790. 791-794. f. 7pi 
Biennial, 140. i. ,*w 
Common. 140. 793 
Wright. 168 
Wright. J. S.. 917 
Wright. R.. 917 
Wright's Datara, IJJ. 7J2 7J-I 
Wyman. Dr. Walter. 343 
Wyndham. R.. 881 



Xanthin, 147 
liases. 146 
Derivatives, 146 
Di-melbyl. 146 
31 ethyl. 146 

.Yaaiksrasa rent.*. IJg. 816 
Xanlkimm. 757. 767-770 
, ana Jam*. 67. /. «#. 1 37. 

766 778./ ,-6». 816 
<y«a a/am. 1 37. 767. /. j*f. 

tin rmariM. 137. 816 
Xanlbopwcon. 108. 4*8 
Xanthostnimeiin. 137. 769 
-Near AervAeea. 358 
Aartih'r. 375 
Xenophon. 64 
Xtramlhimum <*»». 53 

Xylia Mabhlarmu. 833 
Xylomtlnm ririfc 
.Yy/arta od- 




Xylorku* Parry*. 776 
XveiascKAf. 372. 858 
Xy'll remain nit. *5* 



Yagna, J70 
Yam Resn. 531 
Chinese. 699 
Family. 374 

StaTd ^“374 
Wild. 374. 688 
Yarrow. 149. 756. 785-787. 
* 

Yeau. /. tK. 350-251 

Chinese. 198 

Cnrr.mor.. ’50-2*1. /. ty>. f. 

Iff 

Parasitic. 349 
Pink. 250 

Yellow Birch. 404. /. *M 
Cleome. 496 
Clover. Hop. S53 
Sweet. 118. 552 
Hlix. Ljrf C'flowerf <] . 120. 
581 

Flowering Spurge, f. 6 ni 
jasmine. 688-689 
lady's Slipper. Small. 105. 
'■ 39f 



Pine. Western. 330 
Puccoon. 446. 468 
Violet. 631. /. 

Water Ijly. /. M> 
Yellow-eyed Grass. J72 
Yellow-flowered Alfalfa. 526 
Bitter-weed. 539 
Nightshade, 692 
Yellow -leaf disease of barley. 

281. /. Ml 
Verba. 614 
Mate. 614. 742 
Santa, 783 

Yew. 4.^72^101. 148. 326. 

American, 101. 328 
Enrol >ran. 101. 328 
Yopao. 742 
York road poison, 5J.1 
I nfra. *9. 375 
angrtll/olio, 375 
MaHifHtoia. 575. 835 
c/dfir. 63. *55 
miffniilii. 375 
Ynkl. 380 
Yulan Tree. 474 



/.alachas, 729 
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